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PREFACE 


This Appendix to the Report on the Sustainability of the Soviet Army 
in Battle, and the report itself, were prepared under contract to SHAPE 
Technical Centre by the staff of the Soviet Studies Research Centre at 
Sandhurst (UK) through John Bell Technical Systems in support of SIC's 
programme of work for 1986. It presents a Soviet perspective of the 
problems of sustaining the viability of their forces in combat. 


The views expressed are those of the individual contributors and do 
not necessarily reflect the views of the UK MOD, SHAPE or STC. The report 
is not classified, nor has any classified information been used in its 
preparation. It should not be used outside official circles without prior 
reference to the authors or STC. 
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Table 40. 


s| | _ —_ 
Ae eee el eee ee ee 
ff 


EL | og 
AEE 
6 ~ 
e| |e glglbe 3 | & 
CACC : BEe| & 
g| [8 21g g8e69/5 | j22,|_ | 825 | 2eg 
7 > Ss) ze 

TEL ikl ikl call boil lies lieu 
Pl 18 & 


B. 
C. 
E. 
F. 
G. 


PER/KM! TOTAL ! 


RATIO 


UNCLASSIFIED 


NATO 


CR-65 


UNCLASSIFIED 


NATO 


—423- 


Composition of Forces and Density. 


Table 41. 
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Composition of Forces and Density. 
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Composition of Forces and Density. 
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Appendix 2 to Annex A 


Availability of Forces and Weapons. 


Table 48. Availability, Time of Use, and Distribution of Chemical and 


Nuclear Weapons. 


' TASKS 'DTVISION!ARMY !FRONT!RESERVE! SRF ! AIR !TOTAL!CHEMICAL! 
‘DELIVERY ' 3°10 20!20 40!20 40! TVW =! THEATRE! FORCE! 'ROCKETS | 
'MEANS ' 100 } 100 } ' ROCKETS } 

| 


J 
‘DISTRIBUTION PER TASK: 
‘INITIAL STRIKE ! ! ! ! ! 


1ENEMY NUC WPNS | I 


‘IMMEDIATE MISSION: ! 


! REPEL 
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SP Guns and 


Availability and Technical Condition of Tanks, 
f Operation. 


Armoured Vehicles at Start o 


Table 49. 
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Supplies and Materiel. 


Table 50. 
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Table 51. Distribution of Air Sorties. 
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Signal Plan. 


Table 52. 
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Table 53. Distribution of Support Units. 
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Appendix 3 to Annex A 


Table 54. Annex to Front Plan. 


COMBAT OPERATIONS SCHEDULE 


'PHASE 1ST ECH!2ND ECH!RESERVE!SSM !ARTY !AT !PVO !AIR !AIR ARMY | 
ARMY j; ARMY | - 4 


{ 

__ | 

! t 
! INITIAL ! ! 
'NUC STRIKE ! 
Oa ae A A hs i ' 
I ! ] 
'ARTY PREP 'In these blocks are shown the specific details} 
!_______—————————!who, where, when, what group, etc. with reference; 
'FIRST DAY 'to the annexes. This shows how each phase is} 


| a ‘accomplished including the predicted enemy actions} 
'DEFEAT ENEMY ‘and what is done about’ them. It shows. the; 
'COUNTER-ATTACK !duration and phases of the various artillery; 
Va ce —'strikes, how many aircraft are allocated to each; 


‘COMMIT 2ND ‘axis and event, and what each army and reserve} 
' ECHELON ‘division does. 

See ea ER ea Se ee I ie t 

’ 1 

' [IMMEDIATE 'This schedule is written during the ‘organization 
'FRONT OBJECT 1O£f combat' phase and is an annex to the plan. 
eee a etre Re ae ee eiieasies 

! ! 

| CROSSING 

'RIVER RHINE 


1 ! 
'OPERATIONAL AIR! 
'ASSAULT LANDING! 
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ANNEX B 


STATISTICS OF OPERATIONAL AND TACTICAL NORMS. 


Details are contained in the list of Appendices below: 


Average densities of manpower/weapons in 
breakthrough sector together with scale 
of front offensive operations in GPW. 


Massing of forces and weaponry on the 
Main axis 


Scale of army offensive operations from 
July 1943 


Examples of offensive operations of tank 
armies 1943-1945 


Density of artillery in breakthrough 
sectors in army offenSive operations 
1944-1945 


Distance and time dispersion of tank 
armies before battle 


Preparation time for tank army 
operations in GPW 


Comparison of operational densities of 
Soviet and German forces at start of 
East Prussia Operation 


Operational structuring of the fronts 
and combined arms armies at the start of 
the Visla-Oder Operation 


Operational density of arty, tanks, SP 
guns and infantry at the beginning of 
the Visla-Oder Operation 


Appendix 


Appendix 
Appendix 


Appendix 


Appendix 
Appendix 


Appendix 


Appendix 


Appendix 


Appendix 
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(Tables 
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(Table 57) 


(Table 58) 


(Table 59) 


(Table 60) 


(Table 61) 


(Table 62) 


(Tables 
63-64) 


(Table 65) 


(Tables 
66-67) 
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Operational structuring of the fronts at 
the start of the Berlin Operation Appendix 11 (Table 68) 459 
Artillery Grouping of 8 Guards Army on | 
16 April 1945 (Berlin Operation) Appendix 12 (Figure 24) 461 
Copy of Sketch map of Fireplan-8 Guards 
Army in Berlin Operation Appendix 13 (Figure 25) 462 


NB. lst Period of the Great Patriotic War (GPW) - June 1941-December 
1942. 


2nd Period of GPW - January 1943-June 1944. 


3rd Period of GPW - June 1944 — May 1945. 
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Appendix 1 to Annex B 


* 


Table 55. Average Densities of Manpower and Weapons in Breakthrough 
Sectors. 


in close support 
of infantry 


' Manpower and ' Average Density on lkm of Breakthrough Sector | 
| Weapons Ya a 
1 ! 1 
' lst Period ! 2nd Period ; 3rd Period 
a a a aaa a ed al wal a ais es Glen Gls aaa reas ea em ave 1 
' ( 
' infantry 1 4-5 1 2.5-3 , de=2e5 
' km to one rifle !} 
| division 
' guns and mortars ; 20-80 ! 120-220 ! 200-300 
! i 1 1 ' 
i ! ! i t 
' tanks and SP guns }| 3-12 ! 18-40 ' 70-85 
1 i ' ; i ’ 
| | | ( | 
' (tanks and SP guns} (3-6) ! (10-20) ! (12-30) 
i | ! 1 j 
1 1 t 1 i 


Tankovyy Udar, A. I. Radziyevskiy, p.40. 
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Table 56. Scale of Front Offensive Operations in GPW. 


' Item | Ist Period | 2nd Period | 3rd Period 
a a ht a a a IN as Ne ln Aah ee 
| 

| Sector of advance ! 300-400 | 75-250 ! 200-250 

| (km) 1 upto 600 

| j i t 

] { I ! 

| Depth of operation | 70-80 ' 100-200 | 200-300 

: (km) 

| Average tempo of 1 4-5 ! 10-20 | 20-30 

! advance 

: (km per 24 hrs) 

t I i ' 

1 ! i t 

| Duration of ' 14-20 ! 10-20 ! 12-20 

] t i 1 

i I ] ! 


operation (days) 


Ibid, p.4l. 
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Main Axis in Army 


'Title and date 


'through!through Sector on main axis 


1 | 

1 | 

| {of Operation lage 

: '(km)  |sector 
i Pott (km) 
a Pot 

] | i | 1 

i ] I 1 ! 

1] !Klin (Dec 41) '30A |80 1 

'2 'Gzhat (Jan 42) !20A {20 18 

13 !Kharkov (May 42);6A ;|80 118 
'4 'Volkhov (Jul 42)/61A !80 '10 
15 ;Rzhev-Sichev '31A 119 19 

| (Aug 42) 

16 {Volga counter- j,5TA {35 114 

| loffensive 

|_| (Nov 42) Poot | 

'7 {Vol'khov '11GA ! 36 114 

| (Jul 43) 

'8 |Belgorod-Kharkov}|53A {7 ei 

| (Aug 43) 

'9 'Orsha (Jun 44) {|11GA;35 116.5 
'10'Yassi-Kishinev |37A {9 '6 

| (Aug 44) 1 | 
'll!East Prussian 120A {17 16 

| (Jan 45) 
1121Visla-Oder 169A {55 7 

' = ;(Jan 45) 'S56A $13 13 
113!Berlin (Apr 45) ;|8GA ;13 a 

: 3 '3GA |28 19 


{ 
farty jtanks + SP guns | 'MBRL 
;above | =} 


1 
1 
1 
1 
t 
I 
1 
] 
‘per km!76mm Jinf spjin all | 
t 
] 
iLO jl iL il | 
5 144 19 112 '5 ; 
13 138 17 125 1] 
12 '76 111 133 mis: 4 
"1.5 $!108 [13 129 'A7 
a a | 
13 168 112 127 14 
an oe on 
iso 1185 121 'AG F100) =; 
! ] i H 1 i 
' t ! t 1 1 
| 1154 {11 'Al 17 
el 8 '181 8122 'A6 35: © 
ite 1242 117 52 eh 
'0.7 1276 =!30 172 165 
i ] i ' I i 
I 1 | 1 1 i 
10.9 1252. 127 173 30 |] 
11.4 1185 «$113 ) 35. 4 
11.0 1268 !29 183 Wo2. 
11.6 1215 til '50 120 | 


Savkin, op. cit., Table 4, p.283. 
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Scale of Army Offensive Operations from July 1943. 


Table 58. 
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Armeyskiye Operatsii, A. I. Radziyevskiy, Table 2, p.10. 
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| l|OperationjArmy; Width of Sector (km) 'Opera- jAverage ;Duration 
i; tand Date | ana a ae ri {tion irate of jof 
a 'at start !break- !at end of!depth  |advance joperation 
_ lof | through; operation; (km) 'km/24hrs!in days 
| }Operation ; 
1 a ee ei 
'7'Berlin /{3SA { ll ' 6 ' 10-15 ! 70 1 7 ! 10 
' ‘Apr 45 {5SaA ! 9 La 1 12 ! 70 ae ! 10 
co '8GA ! 13 7] ' 16 ' 70 ae ' 10 
a 13GA ! 28 1 9 ! 48 ' 50 7 1 7 
_ '13A ! 10 ' 10 | 64 | 56 1 14 1 4 
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Table 59. Examples of Offensive Operations of Tank Armies - 1943-1945. 


‘Operations |Armies | Constituent 'No of Width !Depth!Max {Max sepa-; 
'in which ! ‘Formations 'Tanks | of ‘of trate {ration of} 
‘tank land !Sectoriadv jof 'army from} 
'armies ‘SP =—s Lin op | (km) fadv {front ; 
ipartici- 1 | \Guns \depth | 1 (km/ i forces | 
Sina ; (km); :24hr) ; (km) ! 
pte ag eye ee Ne ere yy ar poe ee a a ant aT ae Ng ee gar ee ee Oe ee ad ee, ee ete oe eR ee 1 
‘Orel '2 TA !3TC, 16IC, 1 371 115-25 !115!8 !15 | 
! '11G INDEP TK BDE ! : 
'3GTA §=!12TC, 15TC,2 MECH C, !} 799 115-25 | 95 { 25 j; 20 
‘91 INDEP TK BDE, 
: : 1179 INDEP TK BDE ! | | | | 
} ‘ATA =! 57C, 30TC, 117TC, 25TC |} 735 !15-20 | 95 ; 18 ; 10 
] | I i ! 1 1 1 I 
i ] 1 1 1 1 1 ' t 
'Belgorod- {1TA !61C, 31TC, 3 MECH C ; 562 {10-20 ; 150 |; 35 ; 40 
iKhar 'kov | SGTA | 29TC, 18TC, 5G MECH C | 350 !10-25 |} 120 | 28 ! 25 | 
1 1 
1 | t ! ! 1 t { ! 
Kiev '3GTA !5GTC, 7GIC, 9 MECH C, } 621 jupto ; 120 ; 40 ; 20 ; 
'9] INDEP TK BDE 135 ; : 
I I i i I ! i 1 i 
! i i i ! ! 1 ! ! 
'Zhitomir- !1TA !11GTC, 8G MECH C, 31TC} 546 jupto j; 180 ; 35 ; 20 
'Berdichev | '64G INDEP TK BDE ; 'A0 
: '3GTA !6GIC, 7GIC, 9 MECH C } c400jupto ; 180 ; 35 ; 20 
: '9] INDEP TK BDE ; 'A0 
! i ' ! 1 J | i ! 
1 1 1 ! ! 1 i { t 
'‘Korsun— !5GTA !18TC, 20TC, 20GTC ! 236 !16-20 | 75 |} 40 | 50 
'Shevchenko!6TA !5GIC, 5 MECH C 1 204 110-15 | 80 ! 40 ! - 
| 1 t ! 1 ! ' 1 ! 
{ i ! I 1 ! i ! ! 
'Proskurov-!1TA  !11GTC, 9G MECH C 1 549 !$15-35 |} 250 | 30 ! 15 
'Chernovits } '64G INDEP T BDE ; 
'3GTA !6GTC, 7GIC, 9 MECHC |! ‘upto | 300 |} 30 | 15 
'9] INDEP T BDE 135 ; 
'ATA !10GIC, 6G MECH C 1 253 $15-25 | 300 |} 25 ! 10-15 | 
'93 INDEP T BDE ; 
* 


Tankovyy Udar, A. I. Radziyevskiy, Appendix 3, p.262. 
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‘Operations |Armies;Constituent 'No of Width of |Depth |Max iMax Sepa 
lin which 'Formations 'Tanks{|Sector {of 'rate {ration of | 
'tank armies! ‘and fin op §j;adv jof ! army from; 
tpartici- 'SP ‘depth '(km) ladv jfront 
pated 'Guns | (km) '(km/ |forces 
| 24hr) ; (km) ! 
a aa he SN a Eh El ae Na a es Tras al es dee ld dc eee eee cn ae —| 
‘oman | 2TA 'l6TC, 31C, 1 231 {20 ' 250 | 65 | 30 ! 
|Botoshan '11G INDEP TK BDE ! 
'SGTA) «6«1187TC, 20TC, 29TC ' 196 ‘upto 40 |} 300 } 40 | 
'6TA = =!5GTC, 5 MECH C ' 153 lupto 40 |} 300 ; 40 ! 15-20 ! 
1 { | t 1 t | 
| ! 1 I | ] ! 1 
Witebsk- '5GTA §|29TC, 3GTC ' 562 jupto 25 | 125 ! 75 ! 50 ) 
—— + 3 4 . 2 | | 
] i | 
| ! 1 | ] 1 ! 
Minsk ISGTA !297C, 3GIC | c500130-40 | 130 | 60 | 60 3 
I I i 
i i ; ! 1 ! | ' 
iL"yvov- -—«TIGTA =«!11GTC, 8G MECH C | 419 120-35 | 400 | 60 | 40 | 
‘Sandomir ! '64G INDEP TK BDE ! ! ! ! 
'3GTA !6GIC, 7GIC, 9 MECH C ! 490 fupto 100} 330 | 60 ; 60 | 
'9] INDEP TK BDE ! ! ! | 
'ATA '10GIC, 6G MECH C ' 464 !20-40 | 350 1 55 | 55 | 
! I t ! t 
| ! { ! 1 1 { ! 
‘Tublin- !2TA  !16TC, 31C, 8GIC | 732 120 | 300 | 60 | 45 : 
rest fb po | 
| 1 I 
| i | 1 t 1 ' 
lvasci- | GTA 'SGTC, 5 MECH C | 561 jupto 35 | 300 | 65 ! 70 | 
— | 4 oe oo | 
i 
| { t t ! 1 i | 1 
‘Budapest j|6GTA | 9GIC, 9G MECH C | 229 | 15-40 | 200 | 30 | 3-8 3 
1 ! 
t I I ! i | ! i 
Wisla—Oder '1GTA {11GTC, 8G MECH C, | 792 jupto 60 | 610 | 75 ; 80 ) 
! '64 INDEP TK BDE ' (758) ! 
: '2GTA §=!9GIC, 12 GIC, 1 MECH C} 838 fupto 40 ! 705 | 90 | 90 1 
t ! | I (856) 1 | 
! i 1 
! | 3GTA 6GIC, 7GTC, 9 MECH C !} 922 !20-40 ' 480 !| 50 ! 40-60 
; '9] INDEP TK BDE . : 
\4TA | LOGTC, 6G MECH C ' 780 {20 | 400 ! 60 ! 60 1 
I t i ] 1 ! 
! t ] ! 1 ] 1 | 
enna '6GTA {5GTC, 9G MECH C ! 360 15-25 | 320 | 25 1 5-15 1 
j j i 
! 1 ] 1 1 1 1 { 
Bast iSGTA '101C, 291C, | 585 115-30 | 250 | 50 | 30 : 
‘Prussian 
| i | ] 1 i | 1 
' t t | ! i i i 
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'Operations jArmies;Constituent 'No of Width of !Depth}Max j|Max sepa-| 
‘in which |Formations 'Tanks!Sector jof 'rate !ration of | 
'tank armies} ‘and ‘!inop tfadv fof  jarmy from, 
tpartici- ; 'SP = | depth '(km) fadv {front 
' pated iGuns | (km) | Dil oa | 
Yr) i 
a a a i ss eels lh le eis mee a nae cams pn eo ce gs eo me —| 
Rast 1IGTA !11GTC, 8G MECH C, 11TC! 584 upto 35 | 140 | 30 | 20 ! 
‘Pomeranian | '64G INDEP TK BDE 
; '2GTA =!9GIC, 12GTC, 1 MECH C ; 276 ;10-15 | 140 | 40 | 60 | 
'Berlin '1GTA !11GTC, 8G MECH C, ' 709 !8-12 ' 110 | 20 { - | 
'11TC, 64G INDEP TK BDE; 
'2GTA !9GTC, 12GTC,1 MECH C j 672 ;25 ' 130 } 2 jf - 
'3GTA !6GTC, 7GTC, 9 MECH C, ; 572 ;20 ' 130 | 50 j 25-30 
'9] INDEP TK BDE 
: 'AGTA !10GTC, 5G MECH C, ' 395 115-30 ' 170 | 50 {| 25-30 
16G MECH C 
{Prague '3GTA !6GIC, 7GIC, 9 MECH C ;{ c400;10-20 ' 180 | 90 ;} 100 
'9] INDEP T BDE : 
'AGTA !10GIC, 6G MECH C, ! 325 114-22 ' 190 | 9 ! 100 
19G MECH C 
'6GTA |5GIC, 9G MECH C, ' c400!upto 25 | 180 | 60 ;{ 70 
[7 me c pb 
| ! | t i t 
‘Manchurian |6GTA {|5GTC, 9G MECH C, ! 1019} 200 ' 820 ! 180 {| - 
| 7 MECH C 
Key 

G = Guards 

T = Tank 

Mech = Mechanised 

C = Corps 

GTC = Guards Tank Corps 

Indep T Bde = Independent Tank Brigade 

Mech C = Mechanised Corps 
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Density of Artillery on Breakthrough Sectors in Army Offensive 


1944—45.* 


Table 60. 
Operations 
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Armeyskiye Operatsiy, A. I. Radziyevskiy, Table 7, p.40. 
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Table 61. Distance and Time of Dispersion of Tank Armies in Areas Before 
Battle.* | 


1}Operation Army ;Distance From Front Line km|Time Spent In Area} 
i ' t toe eee a Fa ae me Se a AO Er CT a Ie a 1 
1 | ! { i ] 
; : ‘Conc {j|Assembly|FUP ‘Assembly {FUP 
‘Area 'Area ‘Area — Days!Hours } 
eRe nt eT NIC ON ey eee ae eI ITALENT eS Le a eR eRe Ra a rn ee cee TRC RO ett tae Pe ee TA AR Oa TE TEESE er rear en RI —— | 
1 I 
‘1. {Orel 'AGTA !50 118-20 12-3 I] '8 
i i i i i t 1 | i 
t I i ! i 1 ! J 1 
12. |Belgorod-Kharkov]5GTA!18-20 !18-20 13 ‘2 '6 : 
' t | ' ] i i ] i 
1 i I t t 1 t t ' 
13. Kiev '3GTA ! 20 '20 '6 1 113 
t ' t ' | ! i t i 
t i ! ] i 1 1 a | ' 
14. ;Lvov-Sandomir 11GTA!36-40 117-20 # 14-10 He 16 
'3GTA!50-60 !15-20 13-6 '9 '10-12 | 
: ' AGTA |! 200-220! 16-20 5 ‘5 '8-10 | 
I t ' i t j t ] ' 
i i t i { t ] ! t 
1D. +Vitebsk-Orsha  {|5GTA/100 145-55 '4—8 13 16-7 
' t ‘ | ! ! t i ' 
! i t t I ! i 1 1 
16. |Visla-Oder '1GTA!100-115!17-20 'A-—10 iy '6 
: '2GTA!}20-25 !20-25 #!4-6 2 124 
'3GTA!40-50 !20 | ve 110-12 | 
'AGTA 125 125 ‘5 12 1g ; 
1 4 
17. |Yassi-Kishenev |6GTA!80-90 !18-20 13-4 I] 16-8 
1 i t I i i 1 ] t 
i ! 1 ! 1 ! t t 1 
'8. |East Prussian  !5GTA!130-160!15-30 ' behind 12 16-8 
td ifront line; 
tt 
19. ;East Pomeranian |2GTA/none 5 14-5 13 '6—8 
1 i ’ t ' i ' 1 ! 
t i i 1 i 1 { I | 
110. {Berlin '1GTA!40-50 '46-50 '10 oe '18 
12GTA!46-50 115 12-3 'l 18 
13GTA!20-30 !|20-30 inone ‘2 112-20 ! 
: ; '4GTA!20-30 !20-30 1A ‘2 ll 
1 
Se 


Tankovyy Udar, A. I. Radziyevskiy, Table 9, p.54. 
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* 
Table 62. Preparation Time for Tank Army Operations in GPW. 


‘Operation ‘Army!Time of Preparation | 
'after receipt of 
'order (days) 
De ce eer rescore ee me ei uh mem mes Smee em mist me i i UPON mS PRC TN EUS US i SD sh ts ca SND SEND ese ob Sewer 
t 1 
ll, lOrel !2GTA!1 
a |3GTA} 1 : 
tt | 4GTA | 1 
ae | : 
12. !Belgorod-Kharkov 'IGTA{11 
: : '5GTA!2.5 
| | ! 
13. {Kiev '3GTA!7 
1 t J 1 1 
' { i i i 
'4. !'Zhidomir—Berdichev '1GTA!9 
tf | 3GTA | 7 
i | ! 
15. \Kirovograd | 9GTA | | 
I ! I ! 1 
'6,. !Korsun-Shevchenkov 'S5GTA!3 
1 ot | 6GTA j 
| | ! 
'7, |Proskurov—Chernov | '1GTA } 
1 4 | 3GTA | 
1 4 'AGTA|3 ! 
4 
'8, !Uman-Botoshan | 2GTA 15 
1 4 | OGTA | 
1 4 | OGTA | 6 
tt 
'9, |Vitebsk-Orsha | SGTA | 
! i ( 1 | 
t { ’ 1 ' I 
'10. | Lvov-Sandomir ''1GTA|7 
'3GTA!15 
1 4 | 4GTA | 
1 4 
'11. |Lublin-Brest | 2GTA | 4 


Tankovyy Udar, A. I. Radziyevskiy, Table 8, p.53. 
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1\Army;Time of Preparation 
'after receipt of 
‘order (days) 


}AGTA | 2 approx 


I ! 
13GTA{2 approx 
(4GTAt 1 approx 


{ | 
'6GTA! 34 
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Table 63. Operational Density Of Soviet Forces At Beginning of the East 


Prussian Operation.* 


'Fronts ‘Across the whole Front 1On breakthrough sector 'Remark | 
I I 1 ] 
;and Sn re ae re a ee ee og ee eT Ble ea NTE eS Pe ee eee ae ig ee i 
‘Armies t\Length|No of ‘Km per Sear of ‘Km per | 
i (Km) 'rifle 'l Rifle! (km) ‘Rifle 'l Rifle! 
‘divs 'div ‘divs 'div 
Dn a a i a NE Le a a t 
| t 
'3rd '170 '54+1UR**** 13.1 124 121** ‘Led 
'Belorussian! 
iFront | | | | | 
! Yo ! P| ! P| 
' 2nd 1285 =—s-: 1 63+ 3UR**** 14,3 128 135 xx '0.8 
‘Belorussian } of 
‘Front || ! P| : P| 
/ ' ' ' t ! ' ] ’ 
1 t t ' 1 ! ] 1 { 
'A3A 195 13 ee: i - to : 
! ’ ’ ! 1 i ] | ' 
' ! t ! I 1 ' 
aa A Rk a a a ae ae | 
‘Totals 1550 1'130+4UR****!14.1 152 156 '0.9 


* 


VIZH, 2.65, Table 3, p.82. 


kk 


Out of those 18 divisions were situated in the front line. 
kkk 


Out of those 27 divisions were Situated in the front line. 
KKK 


UR - fortified area. 
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Operational Density Of German Forces At Beginning of East 
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VIZH, 2.65, Table 5, p.83. 
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Operational Structuring of Fronts and Combined Arms Armies at 


the Beginning of the Visla-Oder Operation Jan/Feb 45.* 
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Appendix 10 to Annex B 


Table 66. Operational Density of Artillery, Tanks/SP Guns and Infantry at 
the Beginning of the Visla-Oder Operation (a) .* 


Front !Width of front in jQuantity of Guns Arty Density!Quantity of Tanks/;| 
(km ise Mortars** per 1 km SP Guns 
Fa a a eee clan apices | eatceabin bee ue an ab awn rene ae 
lOver |Break- '% of lon 'Break- {% to {Over {Break- aad Break- !% to 
1a) | | through whole | whole! through |whole | ~all1}throughj|-all}| through | whole 


I 
! 
j 
( 
] 
t 
' 
| 
'sector !front!front!sector {no. 


i 

j 

| 

i 

] 

i 

| 

{ 

] | e | 

'sector | ‘sector |no. | 

Re ert a a es Career Ba a A I a a Se oe EM eS Be ose Ae PE — | 

i { ] i | 

1] Belo-!230 '30%** 113° !'13706'7318 '53 !60 !244 13220!2942 !91.3 | 

;cussian| 

(Front | | | ; 

yao iY | 

1] 1250 !36**** '14,4 !13717!8626 '55.5 155 1239 1324413181 !98 |! 

}Ukraine; 

‘Front | ! | 

] i i 1 1 t I | i I | { | 

1 ] i { 1 | i j | ! { t 1 
cael 


VIZH, 1.65, Table 7, p./5. 
Kk 


Not including a/tk 45-57mm, rocket or AA artillery. 
kkk 


Excluding 4km breakthrough sector of 47A. 
kKKK 


Excluding 3km breakthrough sector of 60A. 
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Table 67. Operational Densities for the Visla-Oder Operation (b). 


i Front iDensity of tanks;Quantity of rifle |Troop Density 

1|/SP Guns per km |divisions ‘(km per rifle div) 
Boe a epee os eo ee eg Se ee eee ep ee tes Tae we 
'Over !Break- 'on !Break- !% to !Over |Break- 

t~all1j through ‘whole}through}whole}—all {through 

| | sector 'Frontisector |no. | 'sector 
oo et feted, ee ee es en ge eg ee ae a Se a ye en ee ye, 
'l Belo- !14 !98 '68 137 1540s $3.4 «=#!0.8 

irussian | 

iFront 

! | 4 a 

1 113! 88 '66 = ss 1:34 151.5 !3.08 $1.06 
‘Ukrainian! 

iFront = j | | | | 

J ' t 1 i ' ‘ ] 

' ! ] i t t H ] 
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Appendix 11 to Annex B 


Operational Structuring Of The Fronts At Commencement Of Berlin 


1945.* 


Operation — April 


Table 68. 
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VIZH, 4.65, Table 3, p.8l. 
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Includes one air fleet. 
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Figure 25. Copy of Sketch Map of Fireplan-8 Guards Army in Berlin 
Operation. 
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ANNEX C 


STATISTICS OF NORMS OF SUPPLY AND EXPENDITURE. 


Details are contained in the Appendices below as follows: 


Scale of Materiel Supplies in Front Line 

Units and the Operational Rear According 

to Pre-War Opinions Appendix 1 (Tables 
69-70) 


Rear of the Voronezh Front in the 
Belgorod-Khar'kov Operation. Provision 


of Materiel Resources July/August 1943 Appendix 2 (Table 
71-74) 

Operation "Bagration" 22 June 1944 

Preparation Period May/June 1944 Appendix 3 (Tables 
75-79) 


Maintenance of Front Forces’ with 

Material at the Start of the Visla-Oder 

Operation and the Creation of Materiel 

Resources at the Start of the Berlin 

Operation Appendix 4 (Tables 
80-81) 


Ammunition Expenditure of Tank Armies in 
Offensive Operations Appendix 5 (Table 82) 


Fuel Consumption of Tank Armies’ in 
Offensive Operations Appendix 6 (Table 83) 


Specific Weight of Captured Fuel in 


General Consumption by Tank Armies in 
Offensive Operations Appendix 7 (Table 84) 
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Appendix 1 to Annex C 


Table 69. Scale of Materiel Supplies in Front Line Units and in_ the 
Operational Rear According to Pre-War Opinions. 


Types of supplies, their echelonning and | Materiel 
| SR rea ce RN UTE Oe eal ee DCT ERROR te epee or Im t 
! ] I 
! ammo 'fuel 'rations ! 
'BK '(fills) |(24 hr) | 
Di a a a a a ace ca cls eel ee ert 

I 1 
'Mobile (i.e. in Front line units) ; 
in rifle (cavalry) divisions ik 13.0 15 
in tank (motorized) divisions 12.0 225 5 
| ] I | ! 
i 1 1 1 ' 
'Previous balance (expendable) 
in Army depots/dumps oe 
t 1 ' ' ( 
t ] ' 1 1 
| a. in the advance '0.75-1.5!upto 2.0jupto 2-5 | 
b. in defence '0.75-1.0jupto 1.0} 3-4 
i i 1 ! ! 
t 1 1 ! i 
in Front depots 18-10 ‘upto 10 jupto 30 | 
1 ! | ! I 
1 1 ] ! I 
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Table 70. The Change in Depth of Rear Areas during the Course of the GPW. 


'Per iods 'Depth of operational rear km 
i 


1 
‘Front ‘Army  !Div/Corps*;Overall 
’ 


1 
. ‘According to prewar estimates jupto 500;}75-175 {50-75 '650-750 
I ! i 1 


1 
j 

t ] { 
2. !1941-1945. Theory. 1150-250 175-100 {20 
] I 
1 ] 
3. !1941-1945. Practice (according; 
'to the experience of the most |; 
'important operations) 
'a. in defence 
'b. in the advance 
t 
' 


150-250 ;100-150 


W 
© 
WW 
-— 
T 
> 
oO 
© 


1 ! 

! — in preparation of operations}150-250 {50-100 {15-20 215-370} 
' — in the course of the '200-300° ;150-200; - 350-500 | 
| operation 


Together with regimental rear area (8-12km). 


CR-65 NATO UNCLASSIFIED 


NATO UNCLASSIFIED 


-466- 


Appendix 2 to Annex C 


Rear of the Voronezh Front in the Belgorod-Khar'kov Operation - Provision 
of Materiel Resources July/August 1943. 

k § &k 
Table 71. === Ammunition Resupply as at 3 August 1943 (BK). 


! 
(LTA {;5GTA;5GA;6GA |27A;38A |40A |47A 


‘Mortar bombs!2.55)2.85!1.3}1.1511.6/1.95/1.8 !2.03 
‘all calibres!} 
i 1 


NO 
e 
© 


] ! ' ' 

' | | I ! i ! 
I ! 1 ' ! 1 ! ! I 
145mm 14.0) V3e5- feel 2e2 (ic9 sek 7 2e0: | 
I ' I i i i t ! I 
I ( I t i 1 t t H 
76mm p2eo Joel. Zea 255: (ee 2s 4 2ed5, LO 
i 1 1 ' | 1 t i j 
i ! 1 t 1 | ! i t 
1 122mm peD: ose yaeo eO: 10c5 ied 22k 1065 
t ! i ' ' I ' i I 
i t i ! | ! ! ' ! 
i t I ’ i 1 i ' ! 
i ! i i ! ! I i 1 


Besides the reserves of ammunition created in armies, front artillery 
depots held on average an additional 0.3 to 1.0BK reserve of ammunition. 
Guards Rocket Units had considerable supplies of rocket ammunition 
available, for example, on 3 August 1943 in units and dumps there were the 
following number of rocket projectiles in each fighting vehicle. Table 2 
shows how these were allocated. 


VIZH, 8.76, p.34. 


** 
AA ammunition not included. 
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Table 72. 
‘Type of Equipment | Number of Rockets 
MBRL 
aaa eee Re Me eS eae AE AC ILE Ie Pe oe Oe een EN een ane 
{ 
' M-8 1 32 
| M-13 2263 
| M-20 1 9.55 
' M-30 | 6.4 
' M-31 ' 6.4 
* 


Table 73. Fuel State as at 1800hrs 2 August 1943. 


In "Fills" ("Zapravki") . 


Vehicle fuel!Diesel }Kerosene; 


Sal aaa eect nN CCE Sa ee 
l 
3.1 174 119.9 
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* 


Table 74. Voronezh Front Rations and Forage Available as at 3 August 1943 
for the Belgorod-Khar'kov Operation measured in 'day's stocks’. 


‘Commodity | Availability 
| a a a a ey ee ' 
1 i i 
iin Front {In Front!Total in!In transit from! 
iline units}Depots !Front  !depots and 
; ‘Central Bases } 
cd a a I a ah ee ee ee ke hee t 
! i 
'Bread/ 110.3 ‘Oe7 111.0 ‘5.0 ; 
Grain Gp | | ! 
Maize Gp !7.0 '0.6 17.6 '6.0 : 
1 I ' | ' ! 
! t i ! i ] 
'Meat Gp 116.4 11.9 118.3 17.6 
| I 1 t 1 1 
! ' ] 1 ! ! 
1Oil/Fats Gp}13.3 i265 115.6 113.0 : 
i ! ' ] . ] 1 
i ! ' ] ' 1 
Sugar Gp $21.9 pbel 1230 112.0 
] t ! ' ] ] 
1 1 1 ' { i 
irobacco Gp |20.5 11s 122.0 '11.0 : 
I i t t 1 { 
! t I ] I i 
‘Forage Gp 124.3 lel 132.0 13.0 
! i I ' ] i 
' 1 ] ] ' 


VIZH, 8.76, p.35. 
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Appendix 3 to Annex C 


Operation "Bagration" (the Belorussian Operation) 22 June 1944 - 
Preparation Period May/June 1944. 


During the preparation period for Operation "Bagration" (which was 
launched on 22 June 1944 and involved four fronts) the following scales of 
Materiel supplies were amassed: 


* 
Table 75. Wagon Loads of Supplies. 


'Fronts Materiel in wagon loads|Additional jOveral1 | 
Se iLoads 
‘Ammo !Fuel |Food & iClothing; ! . 
| | iForage; ! 
Oa a i a ea ca eal cael ree | 
i t 
‘ist Baltic '1682 !2930 12765 4193 1622 18192 ; 
on | 1 ’ 1 1 ] | i 
] ! ' t I ! ' i 
'3rd Belorussian {3028 |4634 {2514 j158 '690 '11024 =! 
t j 1 I i ! ] t 
1 1 1 ] | i 1 ] 
'2nd Belorussian !2024 !2827 {1817 {99 'A89 17256 
' j ! ' 1 ] t t 
( ' 1 ' ' ' 1 ] 
'lst Belorussian !5777 {6908 {3389 {285 '1280 117639 =! 

1 

1 

t 

t 


Total wagon Pood eae Pia ezeurosee ; 735 
i 
! 


VIZH, 8.74, p.25. 
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* 
Table 76. Provision of Ammunition (BKs). 


Type of Ammo | Distribution to Fronts (BKs) 


! . 
iL Baltic;3 Belorussian}2 Belorussian!1 Belorussian 


1 
! 
I 
1 
] 
1 
| 76mm PA 13.4 13.0 12.8 ‘Al 
‘76mm DA 13.0 12.8 ‘2s2 (200 
1'122mm Gun 15.0 roe0 12.6 13.8 
1122mm How Deo ide2 12.4 Zed 
'152mm How ‘6.1 18.3 14.3 lel 
'152mm Gun/How/5.1 13.4 12:2 13.8 
182mm 14.1 12.6 ed. 12.8 
'120mm Mor 15.4 13.9 12.6 (3.3 


Some 60-80% of all rounds of heavier calibre were concentrated with 
lst echelon divisions. Approximately 2BK of ammunition were predumped on 
the ground at artillery gun positions. 


*kk 
Table 77. Provision of Fuel. 


‘Fuel in |] Fronts 
iFills ee ee ee 
iL Baltic}3 Belorussian!2 Belorussian!1 Belorussian! 
pence Oe ee AN et Ae eRe eC A Oe Ee ee eR a ee TLR RAY Se OTC Oe eae Ee re el NE Ae eee Rn eee ' 
t | 
‘Petrol 'A.1 13.4 i205 'A.1 
' i ! j ' | 
1 1 ! ! { I 
'Diesel 17.6 16.3 16.4 Tek 
i j t { i | 
1 ! ’ | ! I 
‘Aviation 19.2 16.2 110.2 'A.0 
‘fuel 
1 i I t | t 
t 1 i i 1 J 


VIZH, 8.74, p.25. 
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* 
Table 78. Provision of Rations. 


1 
t 
'front line troops |} Army depots; 
1 
t 


T 
- 
© 
Q; 
Re 
69) 
* 
~] 
Os 
ic 
69] 


** 


Table 79. Railway Wagon Loads Despatched to the Fronts June to August 
1944 after Commencement of the Offensive on 22 June. 


\Ammo{}Fuel |Rations/Forage}Clothing; Additional ;Total | 


jt 
OO 
pe) 
jal 
cr 
f= 
Q 


t 

1'2645!6251 !2956 165 'A77 112394} 

' ' i t i i 1 

! ' ! ! ! | ! 

3 Belorussian! 248415845 |3059 1114 '604 112106} 
I ! { ' ! ! ' 

! i t ! ! ! ! 

'2 Belorussian} 1802}4139 {1799 1234 1 288 '8262 | 
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Appendix 4 to Annex C 


Amassing of Materiel at Start of Visla-Oder Operation. 


1 
Belorussian 


1 Ukraine 


kk 


Categories of Materiel Resources 


Inf Wpons ;Arty 


3.1/9.8}14.1 
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3.5/4 19.4 

t 
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Stockpiled Supplies at the Start of the Berlin Operation 


‘Fronts 

1 

' 

2 11.8 fees Vee2 
‘Belorussian! 
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1 I I I 

' 1 i ' 

'l Ukraine j;1.85 i2Zel (2695 
i 

iAverage 


VIZH, 1.65, Table 5, p.73. 


VIZH, 4.65, Table 2, p.84. 


CR-65 


NATO 


14.3 
i 


! 
1 
i 
15.1 
! 
1 


‘Fuel Fills 


12.8 


Rations 


— 
> 
© 


NO 
rae 
® 

~ 


'Fuel Fills 


NO 
© 


o>) 
U1 


il.2 ;6.8;3.1 


UNCLASSIFIED 


'Avn !Petrol!Diesel |Grain!Groats ; Fat 


;ougar 
33 | 66 
28.8 | 36 

' 

i 


in 


Appendix 5 to Annex C 


-473- 


UNCLASSIFIED 


NATO 
Ammunition Expenditure in Offensive Operations of Tank Armies. 


Table 82. 
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2 
3 
4 
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Fuel Consumption by Tank Armies in Offensive Operations. 
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Petrol ‘Aviation |} Selected |Remarks 
'Fuel KB-70; ‘Totals 
I 


! 
i 
'Tons!Fills 

BN a la al arte [eve Spree OR AEE tert ae 
i ] 
'10/\East '1GTA «61408 !1.7 /1984 12.6 j;98 {2.0 | 
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Appendix 7 to Annex C 


Table 84. Captured Fuel as a Percentage of Fuel Consumed by Tank Armies in 
Offensive Operations (in tonnes) .* 


3GTA | 2547 | 386 
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|\Operation ‘Army ;Overall jIncl ‘Captured } 
‘Fuel 'Captured/Fuel as | 
‘Consump- | Fuel ‘a & of | 
‘tion ‘Total i! 
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a aN ae a a ra ee e ae oe a, | 
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Tankoviy Udar, A. I. Radzievskiy, Table 3l, p.237. 
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ANNEX D 


NORMS OF ARTILLERY FIRE AND EXPENDITURE. 


List of Appendices: 


Methods of Fire/Engagement of Targets Appendix 1 

Phases of Artillery Bombardment in 

Attack and Defence Appendix 2 (Figure 
26-32) 
(Table 85) 

Ammunition Expenditure Norms for 

Counter-Bombardment Appendix 3 (Table 
86-92) 

Ammunition Expenditure Norms for 

Neutralisation of Strongpoints Appendix 4 (Table 
93-96) 
(Figure 
33-34) 

Maximum Permitted Rates of Fire for 

Guns, Gun-Hows and Hows Appendix 5 (Table 
98-99) 

Maximum Permitted Rates of Fire for 

Mors/Rocket Artillery Appendix 6 (Table 
100-101) 
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Appendix 1 to Annex D 
Methods of Fire/Engagement of Targets. 


The definitions of the various methods of fire employed by Soviet 
artillery are shown below. 


Fire on an individual target (ogon' po otdel'noy tseli). Fire of a 
battery, troop or gun which is carried out independently by indirect or 
direct fire. 


Defensive Fire (zagraditel'nii Ogon'). A continuous fire curtain which is 
either static, 1.e. located on one target (NZO - ne vizhnii- 
zagraditel'nii ogon') or successive, 1.e. on several features in 


succession (PZO - posledovatel'nii zagraditel'nh ogon'). 


When firing at, for example, a NATO tank platoon of five tanks 
advancing in column towards the FEBA, the depth of the troop column is 150- 
200m. It moves at 12-15kph (200-250 m/min), covering a distance (150-200m) 
in approximately 1 minute. Within this time a 122mm Soviet howitzer 
detachment can fire 6 rounds, a 152mm howitzer detachment 4 rounds. When 
they come under fire, the speed of the attacking tanks may decrease, 
therefore the length of time to engage these tanks may be increased to 1.5 
minutes. Given this time the possible ammunition expenditure on each line 
of the defensive barrage may be: 122mm howitzer up to 9 rounds, 152mm 
howitzer up to 6 rounds, i.e. an overall average of 0.1BK. Such a rate of 
expenditure may be used in the calculation determining the artillery 
battalion's fire capabilities and the amount of ammunition needed for 
carrying out the assigned fire missions. 


Concentration of Fire (Sosredotochenniy Ogon') (SO) - Fire which is 
carried out simultaneously by several batteries (divisions) on one target 
or line. 


Successive Concentrations of Fire (Posledovatel'noye Sosredotocheniye 
Oghnya) (PSO) - single, double or treble. PSO are used for the support of 
an attack or counter-attack by MR or tank sub-units by concentrations of 
fire successively switched from forward targets to targets in the depths of 
the enemy position. This is the main method of suppressing a modern anti- 
tank defensive position. 
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Barrage. Barrages (single or double) are used to support an attack 
when the enemy defence has a dense set of trenches making it difficult to 
determine the exact position of strongpoints. They are also used in the 
breakthrough of a fortified area. The barrage is a continuous fire curtain 
which is successively switched from line to line immediately in front of 


the attacking sub-units. 


Rolling barrage: 


Double rolling barrage: 
(dvoynoy ognevoy val) 


Heavy burst of aimed fire: 
(ognevoy nalet) 


Fire strike: 


(ognevoy udar) 


Riccochet fire: 


(rikoshetnaya strel'ba) 


Direct fire: 
(pryamoy navodkoy) 


Running fire: 


CR-65 NATO 


A continuous curtain of fire laid = on 
successive (ognevoy val) predetermined lines 
at specified intervals in advance of attacking 
troops and on the axis of their advance. 


As above, but laid on two- lines 
Simultaneously, moving by leapfrog. 


A surprise, high density salvo followed by a 
steady bombardment during which the 
predetermined quantity of ammunition is fired 
over a fixed time period. 


Concentrated, massed fire of high density for 
a relatively short period of time, andon a 
very large scale. 


Shells impacting at angles of 2 to 25 degrees . 
with a delayed fuze setting, timed so that the 
shell bounces and burst at 3-4m height, giving 
maximum shrapnel beaten zone. 


All modern Soviet field guns and howitzers 
are equipped for direct fire and carry shaped 
charged projectiles. A very high proportion 
of artillery support to an offensive will be 
by direct fire. "Direct fire" by mortars 
means that the target is in view of the 
weapon. 


A series of volleys. 
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Harrassing fire: 
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(ognevoye nablyudeniye) 


Fire ambush: 
(kinzhalnyy ogon') 
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Shells landed sporadically - approx 1 per 
minute per hectare — on the target to prevent 
troop movement in the open and lower the 
morale of the enemy. 


A surprise, dense and rapid burst of direct 
fire from close range from any type of weapon, 
including small arms. 


In the course of the artillery support of the attack (counter-attack) 
and the ‘in-depth' battle the safe distance of shells from own troops on 


average is: 


tube artillery 


rocket artillery 
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- MR sub-units attacking on foot —- 400m 


- MR sub-units attacking in BMP - 300m 


tank sub-units - 200m 


1000m. 


all troops 
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Appendix 2 to Annex D 
ARTILLERY BOMBARDMENT PHASES IN ATTACK AND DEFENCE. 
Attack 
Artillery bombardment of the enemy can be ceded Ente three phases. 


The artillery preparation of the attack, carried out immediately 
before the attack. 


The artillery support phase, as soon as the first echelon of the 
attack moves forward and continues until the defenders' first echelon is 
captured. The switch from the preparatory to the support phase must not be 
obvious, or else it will warn the defender of the impending attack. 


The artillery accompaniment of the troops in depth involves the guns 
moving forward with the attack to maintain a continuous bombardment of the 


defender as the advance develops into the depths of the defence. It may 
also include the support of the commitment of the attackers second echelon 
and repulse of defenders counter-attack. 


Defence 


Artillery interdiction of the enemy advance involves planned fire on 
key points on likely enemy approaches, especially where the attacker would 
deploy into battle formations. 


Artillery repulse of the enemy attack, by concentrated fire, on 
moveable and fixed lines to break up the attackers battle formation and 
separate the infantry from the tanks. 


In artillery support for defence in depth, artillery will engage 
infiltrating attackers by concentrated fire and by fire on single targets 
preventing them penetrating further into the depths of the defence. 


Engagement of the enemy during the counter-attack by the defending 
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forces falls under the categories of preparation and support as in a normal 
advance. 


EXTRACTS FROM FIRE PLANS. 


Extracts from fire plans at Regimental Artillery Group (RAG) and 
artillery battalion level. | 


Attack. 


Extract from Regimental Artillery Group 10 

(RAG 10) fire plan in support of an attack by 

2/10 MRR (2nd Battalion of 10 Motor Rifle 

Regiment) to Commander 2/20 Artillery 

Regiment, (2 Arty Bn of 20 Arty Regt) - Enclosure 1 (Figure 26) 


Extract from 2/20 Artillery Regiment 
fire plan to Commander RAG 10, showing 
allocation of tasks to the artillery 
battalion three batteries, together with 
a map showing artillery battalion tasks 
in support of an attack by the MRR 
second echelon. Enclosure 2 (Figure 27) 


Defence. 


Fire capabilities of artillery battalion Enclosure 3 (Table 85) 
Extract of 1/2 Arty Bn Fire plan of RAG 
4 with ammunition allocation for each 
phase Enclosure 4 (Figure 28) 
Working map of CO 1/2 Artillery Regiment Enclosure 5 (Figure 29) 


Map of artillery preparation and support 
of counter-attack Enclosure 6 (Figure 30) 


Working map of artillery support by 2/20 
Arty Regt Enclosure 7 (Figure 31) 


Plan of Operation —- Roving Troop 1/2 
Artillery Battalion in Defence Enclosure 8 (Figure 32) 
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Enclosure 1 to 
Appendix 2 to Annex D 
‘Operation of all jPeriods of {Battalion task - 'Code words {FMs for 
‘arms sub-units iEngagement ‘duration and methods!to begin {2/20 Arty ; 
‘of engagement 'fire 'Regt | 
Bt tS Na ge sc —! 
1.!Move forward. ‘Artillery |H-47 to H-44 1 "STORM" ‘target no.| 
'H-47 sub-units |Preparation, (FM - 3 mins) ‘series of |79. 220 | 
‘commence deploying;for attack |Neutralise Mor tp 'red rockets; rounds 
'into bn column 'H-47 to : 
Yn a a nn Ree | en meme Va nm 
'Successive H-44 to H-31 LIGHTNING jtarget no. 


I 
ideployments into | eae - 13 mins) '112. 440 
'coy and tp columns} ! rounds 
iNeutralise strong- 
‘points in enemy 
'front line 
! ! i i 
1 ! 1 { 
: 'H-31 to H-17 HAIL ‘target no. 
'(FM — 14 mins) 153. 550 
' rounds 
'Neutralise personnel 
| 'and weapons in depth : 
1 1 t 
| | t j 
'H-31 to H-27 ‘target no. 
'79, 70 
: 'Neutralise Mor tp 'rounds 
! i ] 
1 ! i] 


‘Deployment into ‘Artillery j|H-17 to H-7 "ADVENTURE ' | target no. 


‘battle order onto |Preparation| 1112. 360 
‘start line into 'H-47 to H-7;Neutralise enemy 1 rounds 
rattack 'strongpoint on enemy 

! 3 | FEBA ! 

| ! ! ! 

'H-9 to H-3 'RAIN' ‘target no 
'79, 160 


Figure 26. Fireplan - RAG 10. Extract from RAG 10 in Attack CP —- Wood 
(3597) 17.7.84 - 1200 Map 50,000 - 1978.* 


* 
Artilleriyskiy Divizion v Boyu, G. E. Peredel'skii, Table 8, p.86. 


CR-65 NATO UNCLASSIFIED 


NATO UNCLASSIFIED 


jamuni tion - 2.45BK | (total) broken down 
‘a. arty prep 1.25BK ‘into; 
iD. arty support 0.3 

BK 


-484- 

| ,Operation of all {Periods of !Divisions task - ‘Signals 'FMs for] 
| tdarms sub-units | Engagement ‘duration and methods!for com 12/20 Arty | 
ou 1of engagement imencement {Regt 
| an | 
. 4 iNeutralise Mor tp |} 1 rounds 
i J | | i] ] t 
i | ' 1 1 i ' 
12. H-7 iArtillery 'Support of attack by! 
; ~Cross over into {support for!successive 
; jattack until H +60;the attack ;concentrations: 
| When defeat of : 
i enemy first ilst line (3 mins) ;'LION' ttgt no.112; 
; +echelon bns is ; '100 rounds! 
‘| |!complete 12nd line (6 mins) |'TIGER' rtgt no.224} 
1 | 96 rounds | 
| ! 3 : | 3 
13-}Beat off enemy ‘Neutralise move targets | 
| tcounter-attack {forward of enemy 154, 55 : 
' lfrom axis X rds_ ! ' reserves 'DF ‘A! 
| theight 84.2 | 
ie on call for targets ! 
' 49 ! t 1 ! ' 
i 4 i 1 1 ' ! 
| Second echelon 'ARTY 1lOmm FM neutralise |SNOW itargets | 
1 y~regt committed to |ACCOMPANI- |personnel/weapons |! '63, 108 | 
| battle to develop |MENT OF THE!neutralise located ! : 
' 'success axis 'ATTACK/ rartillery and Mor 
' | STONE! ! ADVANCE 'btys ! ! 
! {height 96.7 'TN DEPTH | | | | 
i I 

1 ! 1 I t 
| From the march iNeutralise - pers/ |} itarget 64 | 
| yattack by enemy §| iwons on enemy bde | 
| ,brigade reserve |} ;reserve position 
i positions ‘on call for targets ! 
ee | t 1 ] 1 | 
| | 1 I ! I 1 
1 ~Beat off counter- ! iNeutralise move itargets |! 
1 jpattack by enemy | iforward enemy 174, 75 
| divisional reserve! reserves repel 'DF ; 
| ,f£rom axis height | ;counter-attack 'T.YNX 1 ; 
| 496.7 LAKE ‘HORS $$! ion call for targets | 'LYNX 2 
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‘Operation of all {Periods of ;Divisions task - iSignals 1EMs for 
‘arms sub-units ‘Engagement !duration and methods;for com 12/20 Arty 
'of engagement 'mencement |Regt 


'c. arty accomp-} 


'animent of 30.9 
!depth } 
' 


{ 1 ! ' 
1 ! | i 
1 t i ’ 
i 1 i] { 
'troops in } BK ! ! 
i t ’ I 
t 1 t | 
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Enclosure 2 to 

Appendix 2 to Annex D 
‘Operations of 'Period of !Division tasks 'Signals {Fire missions 
'Mechanised Units|Engagement |duration and method ;for com- ;Tgt no — ammo norms 
‘of engagement 'mencement | —--=------ 
| ; '4 Bty {5 Bty ;6Bty 
| i nnn 
'Move fwd to FUP sArtillery {|H-47 to H-44 ''STORM' jtgt 79 jtgt 79 j;tgt 79 
'Preparatory; (FM -— 3 mins) 'series of} 72 | 72 ! 72 
'Phase igreen 
lat H-47 'H-47 to H-7!Neutralise enemy Mor;rockets 
tbegin deployment 1tp 
‘into bn columns 
'H-44 to H-31 LIGHTNING !tgt 112!tgt 112!tgt 112 
i 
| 


1 (FM — 13 mins) 


'successive 'Neutralise pers/wpns 
'deployment into 'in enemy strongpoint 
coy and pln 'on enemy FEBA 

' columns 


1H-31 to H-17 


j 
1 
I 
1 
1 
1 
i 
| 
i 
| 
1 
i 
| 
( 
! HAIL 
'(FM — 14 mins) 
| 

| 

] 

| 

j 

! 

i 

t 

1 

] 

I 

{ 

| 

I 

i 

t 

i 

1 


ct 
ct 
O1 
WW 
c(t 
cr 
U1 
W 


men awa Sow ae oe = we ae a 2 oe ow ow ow 8 Ow ow aw OD ow Owe ow ow TSF ow 


'Neutralise pers/wpns 
'in enemy strongpoint 
(in depth 

! 

I 

'H-31 to H-27 

'(FM -— 4 mins) 
iNeutralise enemy Mor 
itp 


* 


Artilleriyskiy Divizion v Boyu, G. E. Peredel'skiy, Table 10, p.90. 
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;Operations of 


iPeriod of 


Mechanised Units |Engagement 


‘Deployments into} 
‘battle formation} 
‘and move forward! 
‘onto SL for 
'attack 


i 
' 
‘over into attack} 
attack and at 
'1H-60 complete | 
'destruction of | 
enemy first. 
‘echelon bn 
1 

! 


tbrought into 

ibattle to deve- 
‘lop success from; 
; bound 
iBridge-Kurtarnik’ 
1 (3m as Ng lapse; 
\NIZKAYA) on axis | 
\Bridge-Lake Hor ' 


‘Beat off enemy 
brigade reserves 
I 


' 

| 

t 

tRegt 2nd echelon 
'— 1 MR bn 
trbrought into 
‘battle to deve- 
tlop success from 
SL 
! 


‘Artillery 
;Accompani- 
iment in 

idepth phase 


‘Division tasks 


‘duration and method 


of engagement 


'H-17 to H-7 
|(FM - 10 mins) 


iNeutralise pers/wpns 
1in enemy strongpoint 


'on FEBA 
! 


i 
'H-9 to H-13 


support attack by 


‘successive concentra 


ition of file with 
‘fire on: 
! 


i 
‘lst bound (4 mins) 
I 


! 
12nd bound (6 mins) 


‘Neutralise pers/wpns 
'in front of 2nd ech- 
iStart line prep to 


fire on target 
i 
) 
| 


iBy concentration and 
defensive fire repel} 
‘enemy counter-attack } 


‘Prep to fire on 


(FM — 10 mins) 


iNeutralise pers/wpns 


fin front of start 
‘line 


iSignals j|Fire missions ! 
‘for com- ;Tgt no — ammo norms 
imencement | ea i tier rnin caterer —! 
'4 Bty {5 Bty |{6Bty 
ey | 
—— | 


| ADVANTAGE | tat Li2i tat 1i2it t 112; 
144 


1 

{ 

t 

! 

t 

1 

! 

I 

1 

| 

RAIN tgt 79 | 
162 

| 

! t Y ! ! 
! 1 ! 1 1 
' ' ! t 1 
1 ! I ! I 
! i | ! ! 
I 1 I ! { 
! ! 1 ! 1 
! ! 1 1 t 
| | | 
| LION itgt_112} - itgt_112} 
| ; 72 | 36 | 
(TIGER — jtgt._ 224; — itgt 224) 
t 1 36 H ! 72 
i \ 4 { 
t 1 t ! ! 
1 ! ! | t 
I 1 t ! ' 
! t { f I 
I 1 ) ! t 
! ! ! ! 1 
t 1 1 ! I 
! t I 1 I 
i t ! I t 
1 ! 1 { ! 
1 ! I { 1 
143 143 143 : 
1 1 1 1 

1 t t ! 

1 i ) ! 

( i ! 1 

! ' i i f 
1 ! ! t ! 
1 I ! ! I 
l ! 1 1 I 
! 154, 55 [54, 55 {54, 55 | 
| DF | DF | DF | 
| ACACIA {ACACIA {ACACIA | 
i i ! 1 ! 
1 ! t t 1 
| SNOW 163 163 163 
| 136 36 13 | 
1 ! | ( ! 
! 1 I I I 
1 ! ! ! { 
! ! 1 t 1 
I I ! i I 
1 ! ! I I 
) ! t 1 f 
! 1 t ! I 
1 l 1 i { 
! 1 t ! 1 


| ‘ 


CR-65 


NATO 


UNCLASSIFIED 


NATO 


UNCLASSTFIED 


‘Operations of {Period of 
‘Mechanised Units ;Engagement 


-488- 
‘Division tasks ‘Signals 
‘duration and method ;for com- 
‘of engagement imencement 
t 


'Fire missions 
'Tgt no — ammo norms 


| Horse-copse 
'TENNKY on axis 


! 
\Mass 


'seize enemy 
'reserve position 


t 

1Repel counter- 
‘attack of div 
'reserves on axis 
'H-96.7 and Lake 


'Hor ' 


the mive 


'Neutralise btys/mor 
itp 
1 


Neutralise enemy bde 
and positions 


'By concentration and 
'defencsive fire 
'repel counter-attack 


Ammo norm — 2.45BK consisting of: 


CR-65 


- Arty Preparation Phase - 1.25BK 


- Arty Support Phase 


- Arty Support In Depth 


NATO 


= 0.9B 


UNCLASSIFIED 


©) 
cs 


fo) 
A 
ro) 
> 


'74, 75 174, 75 ,74, 75 
'Moving |Moving ;Moving 
IDF RICE!DF RICE!DF RICE 
i 1 t 


| DF | DE | DF 
'BEREZA |BEREZA |BEREZA 
! l 
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Table 85. Fire Capabilities of 1/2 Artillery Regiment in Defence (14 x 
122mm How) .* 


I 
' 48 x 14 = 672 !2 sectors NZO - 220rds 
'4/6 single tgts - 230rds 


'Task ‘Ammo Allocation|Fire Capabilities 
'BK/Rounds ' (neutralisation) 
Dee eee ee ee ee ee ene ces eee mee wre ee seme ce ee Hm em cette em CD NEE SS AD ED A DS YE SE ED DC Dn DS ND un SE Dc eee | 
1 ] 
‘Arty interdiction of 0.4 ‘columns motor inf coy x 2 
‘move forward and deploy-| ----------- — !conc - 240rds 
‘ment of enemy forces | 32 x 14 = 448 !Mor Tp x 1 conc - 220rds 
an wa awk cc cee os es a vie Se a pe sa ae knee Gee ne ne ei as os i ine aN SRST eee | 
! ’ 
'Repulsing enemy attack | 0.6 '2/3 lines PZ0 — 330rds 
| ----------- — !2 sectors NZO - 220 rds 
| 48 x 14 = 672 {2/3 single tgts - 120rds 
a ess wes licen os in mess sous acca on en mech nn cai ce en is ts reece nai cs id ts oe ge cn cee en eam Pee | 

I 
‘Artillery SP of 0.6 ‘motor inf in battle fmn - 2 coys; 
'defence in depth I — !conc - 220rds 

! 

’ 

’ 

] 

! 


Bombardment of enemy 0.4 'motor inf in battle fmn - 2 coys, 
during counter-attack | —----------- 'conc - 220rds 
! 32 x 14 = 448 !4/6 single tgts - 200rds 
| i 
t 


The fire missions given to the battalion to be finalised on _ the 
ground. 


Preparation of the battalions to be effected in the agreed time and 
space programme. 


Artilleriyskiy Divizion v Boyu, G. E. Peredelskiy, Table 18, p.176. 
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renemy attack | 'In readiness. 
] t 
I 


! ' 

‘Conc tgts ;Conc tgts}Conc tgts 
162,63 162,63 162,63 

! t | 


! 
By fire all {Arty 
;means ;support 
rand of strong{of defence 
defence to Jin depth 
| prevent | 
! ' 

| 


! I 
i1NZO: KLEN !NZO: KLEN!NZO: KLEN 
' TOPOL ' | TOPOL ' | TOPOL ' 
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Appendix 2 to Annex D 

‘Actions of 'Tasks Tasks of Arty Bn{Signal|Fire missions 
' combined ' (phases 'and methods of !to ‘and tgt nos. 
;all arms 1of arty 1execution (Open. = 
'sub-units rengagement | ifire jl Bty i2 Bty 13 Bty 
! 1O£ enemy) | 
Dr aa re nee 
‘Defence of ‘Arty inter-{|Fire missions to! iConc tgts |!Conc tgts!Conc tgts 
1}occupied ‘diction of jengage columns | '40,41, '40,41, '40,41, 
'posns and enemy move jmoving fwd and |! 142,43 142,43 142,43 
istrongpoints ;forward and!deploying in 
ideployment !readiness ; : 
] ' | t ] 1 t 
t 1 ' 1 1 { ] 
‘Defence of iArty ‘Conc defensive { 'PZ0: 'PZO: 'PZO: 
1occupied i repulse ‘fire and fire on! ''LION'1&2 !"LION'1L&2!'LION'1&2 
'posns ;enemy isingle tgts on } ''TTGER' 'TTGER 'TTGER 
‘and jattack rattacking enemy } 11&2&3 11&2&3 11&2&3 
istrongpoints. } ‘in front FEBA |! 'NZO: INZO: 'NZO 
'Fire from all} 1/on FLOT. In the! ''AKATSIA' 'AKATSIA ‘!AKATSIA 
icategories of | tbattle for the ! |'BEREZA' !BEREZA  !BEREZA 
'wons to repel! ‘first posns. In! ''VISHNIYA'!VISHNIYA !VISHNIYA 

! itgts 19,51! itgts 20,54 

i 

i 

i] 

| 

1 

I 

t 

I 

| 

] 

1 


CR-65 NATO UNCLASSIFIED 


NATO UNCLASSTIFITIED 


-491- 
‘Actions of ‘Tasks (phases;Tasks of 'Signal jFire missions 
1 combined tof arty {Arty Bn and to open jand tgt nos. 
;all arms iengagement  jmethods of ifire ce is 
'sub-units ‘of enemy) ‘execution '] Bty}2 Bty!3 Bty 
] 1 ] ' 
1 


12nd MRR - 3 
'MR bn with tk 
coy move fwd 


Arty 


j 
| 
‘Conc arty fire to 
;securing jcover move fwd of 
i 
! 


HD Dl 


i 

i 

i 

] 

I 

! 

i] 

I 

t 

' 

1 

' 

] § ] 

I { ! 

I i | 

| ' t 

! | ! 

'for counter- !T!imove fwd 2nd ech to SL. ! 
‘attack lst jY!of troops. 
‘ech sub- ' tArty prep {8 mins fire plan |'URAGAN'{Conc |Conc {Conc | 
‘units con- {|Pifor counter|to prepare for ‘tgts jtgts jtgts | 
‘tain battle {|R!-attack. ‘counter-attack | '61,62!'61,62!61,62! 
tin holding Oe 12nd ech. 
i|defence iP i q 
‘positions ‘Arty support |{Conc arty fire |} 'Conc |}Conc jConc ; 
12nd ech 1o£ counter- jand on single itgt jtgt jtgt | 
'counter- fattack ‘tgts in support | 154 154 154 
rattack 'of counter-attack} 
Re ee a ae Ra RA Nee a a ae Te RR a eT a Re ee Ee Se SI Nee re TN ee noe Cer Te ACRE en a IN PA re eat een ee ee cam — ! 
] 1 
iSignals Ammo Expenditure 2.0BK consisting of: 
iCall for fire -— series ‘Arty interdiction of en move 
Of green rkts 1f£wd and deployment 0.4BK! 
iCeasefire - 'stop" series ‘Arty repulsing of enemy attack 0.6BK} 
Of red rkts ‘Arty support of defenders in depth 0.6BK} 
0.4BK! 


1Own tps - series of white rktsjArty support of counter-attack 
‘Appendix: co-ordinated 
1of tgts as in Table 9. } 2. OBK} 
t i { 

t t 


Figure 28. Defence Fire Plan 1/2 Artillery Battalion of RAG 4. Fire 
Control Centre detached house (4321) 5 Sept 84 1630hrs. Map 50,000, 
Printed in 1978.* 


* 
Artilleriyskiy Divizion v Boyu, G. E. Peredelskiy, Table 19, p.181. 
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Figure 29. Working Map of CO 1/2 Artillery Regiment. 
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Key to Figure 29, 
Artillery Battalion Tasks. 
Le Artillery interdiction of the move forward and 


deployment of enemy troops. Ready to carry out 
concentration on targets 40, 41, 42 and 43. 


2. Artillery repulse of the enemy attack. Ready to carry 
out : 

P20 LION 1 and 2, TIGER 1, 2 and 3 

N20 AKATSIYA, VISNIA (‘A' and 'B') 

Concentrations on targets 51 and 54. 
3. Artillery support of defence of troops in depth of 


defence. Ready to engage on targets 62, 63 and N20 to POL 
id i Bes 


4. Engagement of enemy in delivery of counter-attack by 
second echelon. 4 MR Coy - (phases Prepeeones and support 
of attack) - targets 61, 62 and 54. 


5. Tasks of neighbouring artillery division (battalion) 
targets 31 and 32. 
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Map of Artillery Preparation and Support of Counter-Attack. 


Figure 30. 


UNCLASSIFIED 


NATO 


CR-65 


NATO UNCLASSTIFIED 


~495- 


In the artillery support of the counter-attack, the battalion 
destroys and neutralizes personnel and weapons on the counter-attack axis 
and flanks. In this as a result it uses concentrated fire and fire on 
Single targets. 


After the execution of the counter-attack and restoration of the 
Situation the battalion carries out fire missions to consolidate the 
captured feature. 


In the preparation of fire in defence, character of the ground, 
likely enemy operations and the fire capabilities of the artillery sub- 
units are taken into account. Fire is prepared both on known reconnoitred 
targets and on the expected (assumed) location of enemy appearances. 
Preparatory fire is finalised on the degree of new data reconnoitred from 
the enemy. 
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Working Map of Artillery Support by 2/20 Artillery Regiment. 
NATO 


Figure 3l. 
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Enclosure 8 to 

Appendix 2 to Annex D 
‘Start time!Gun Position!Fire Missions jOrder of Fire ;Ammo ‘Remarks 
'of firing INo and 'Expendi- | 
'Co-ordinates | 'ture 
a a algun cme es eas ss i a cle in cs tos se me sae Sean a a ul a ll 
aa 
1952340 Sep; 1. 'Neutralise tgt/Adjustment by j|HE: 20 
t 
1 


t 
{ 
= 19220 '19 inf with {observation 'Tllum: 8 } 
ly = 53610 ‘fire wons 


| 
1050220 Sep}2. 'Neutralise tgt!Adjustment with|HE: 30 | 
: 'xy = 19170 |20 Op. 'aid SND 
! ly = 53120 | ! ! | 
a as a an Sa ss ca ag bk Sn su gu ns ec tues om cm Na Ona ls Ia a ee 
060450 Sep}l. 'Neutralise tgt!Adjustment by {|HE: 20 | 
'y = 19220 '20 Op. 'observation 'Tllum: 8 |} 
iy = 53610) | 
060820 Sep|3. 'Neutralise inf!Adjustment with;HE: 25 


ly = 53530 | GROMOVO 
061315 Sep}{2. 'Neutralise ‘Adjustment with|HE: 25 
'x = 19130 ‘again located {aid rangefinder; 


I 

I 

1 

' 

t 

i 

J 

i" 

3 : 
'y = 18410 !defence South {aid rangefinder | 
' _ ' 
I me 1 
| 

i 

| 

{ 

! - 

'y = 53120 = jtgts 

1 
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Figure 32. Plan of Operation - Roving Troop 1/2 Arty Battalion in 
Defence. * 


Artilleriyskiy Divizion v Boyu, G. E. Peredelskiy, p.186. 
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Appendix 3 to Annex D 


COUNTER-BOMBARDMENT AMMUNITION EXPENDITURE NORMS. 


for 


Norms 
for Destruction of 


Ammunition 


- Average 


Counter-Bombardment 


86. 
Neutralisation of Artillery and Mortar Batteries and 


Table 
Nuclear Delivery Means - by Predicted Fire at Ranges up to 10km. 
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My | 1o ro) <= fore) Te) =} ™ 
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Table 87. Ammunition Norm for Neutralisation of Self-Propelled Armoured 


Battery by Three Batteries. 


Detail 'Norms in FMs* at Ranges in Kms | 


‘4 '6 $8 {10 {12 {14 }16 


Norms - 152mm How 1.196 | 241 | 334) 438) 645, = 


Norms — 130mm Gun aa 
i 
! 


— 
© 
~ 
NO 
\O 
=> 
i> 
Ww 
© 
o>) 
O1 
un 
oO 
© 
© 
\O 
o>) 
NO 


Table 88. Norm for Neutralisation of Self-Propelled Unarmoured Battery by 
Three Batteries. 


i 
14 | '8 {10 {12 514 {16 


Norms — 152mm How | L68 | 204 | 279 | 634} 528; —- 
' 


{ 
Norms — 152mm Gun How} 136; 215 | 260 | 336 | 458 | 585 ; 752 
{ I t ! 1 1 j 
! ! ! ! i ! I 
Norms — 130mm Gun 1100 ; 101 | 256 | 386 | 538 | 664 ; 790 


FM - Fire Mission. 
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Table 89. Ammunition Norms for Neutralisation of a Troop/Battery Self- 
Propelled Unarmoured Guns in Engagements by Three Batteries. 


'Target details soviet 'Ammo Norms in FMs at Ranges in Kms; 
i Weapon Se 
1 iSystem '4 !'6 !8 ! 10; 12 | 14} 16 ! 
Ge ge ne pa Moe TN MeO tes | WG Oe eae ee Seg Se eget tee eas ey os ey gt " 
'Norm —- '152mm How ' 136! 169! 237! 317! 480! - j - |} 
iNeutralisation '152mm Gun How} 112! 178} 226} 278! 410{532 {702 | 
‘troop of SP '130mm Gun ' 82 ! 143! 218! 328! 4121610 {740 | 
junarmoured guns | 
a SN Fe NN a ee ete —- ! 
1 i 
'Norm — '152mm How | 272! 338! 474! 634! 960} - {| - | 
'Neutralisation '152mm Gun How! 224! 356! 452! 556! 820!1064{1404} 
two troops/battery {130mm Gun ' 164! 286! 436! 656! 98411220 }1480; 
'of SP unarmoured ; 
iguns 
ae tee mee me ee ee Ee eee eR OR eA GR el I ST eee OT Ee re ET eae ne a, a PARE I ee eA POE ah ee eae 
] | 
iNorm —- '152mm How ' 350! 426! 555! 680! 895! - | - | 
'Neutralisation '152mm Gun How! 289! 446! 532! 645} 810}976 {1116} 
‘Battery SP unarmou-|130mm Gun 1 212! 346! 512! 724} 960}1130;1330} 
iced guns — troop) | 
‘centres 300m apart | 
1 (two troops) ! 
Do Re eee gee et ee TP ree SA, Ee Fane ye Tee eae eS eS aE Te I 
'Norm - '152mm How 168! 209! 273! 364! 528! - - | 
iNeutralisation '152mm Gun How} 136! 215! 260! 336! 458} 582} 752} 
‘of battery when all1/}130mm Gun 100! 161} 256! 386}; 538; 664; 790 


iguns are positioned | 
'as a battery (i.e. | 
not split into two | 
| troops) 
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Table 90. Minimum Number of 152mm Gun/How Required for Neutralisation of 


Enemy Artillery Battery. 


‘Duration of!Minimum Number of Guns at Ranges of} 


Engagenent.|——— 
' 8km | 10km | 12km ! 14km | 16km | 
oR eee Ae a NEE Rr ERE ec Nee aa ONT ee end NN UE SAPP SR RC ER RR CR ee PT i 
I ! 
‘Ismins 9} 5* 15 $7 $8 Flo | 
1 Tee 7 he ao:  f.25 
:20mins 14 ;4 ;5 i727 (8 ! 
| ‘6 !6 fii $15 | 20 ! 
‘mins  !3 $3 $5 16 1/8 } 
coo, 4440 ; 1O ; 14 ; 19 
' ! ! ! ! 1 t 
t I ! ! 1 t 1 


* 


Figures above the line in the distance boxes show the number of gun/hows 
required for neutralisation of towed battery. 
kk 


Figures below the line in the distance boxes show the number of 
gun/hows required for neutralisation of SP armed battery. 
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Table 91. Minimum Amount of Artillery Sub-Units Required for 
Neutralisation of One Artillery Battery/One Mortar Troop (Platoon) . 


iType of {| Quantity of Batteries needed for Neutralisation of Arty 
1 Enemy Bty/Mor Tp . 
atte eS = 
iRange — less than 10km}Range - from 10-15km!Range - above 15km! 
| aman nnn nanan —! 
‘Arty Bty {1 bty* '1/2 btys '2/3 btys 
‘or Mor | 
itp Towed | 
i j ! 1 I 
' ! t i I 
iSP Bty 11/2 btys 12/3 btys 'Not less than 
'SP Mor Tp! ‘division 
iArmd/ 1(3 x bty) 
iUnarmd =; 


Table 92. Required Number of Guns for the Destruction of Missile Launcher. 


i\Calibre ;Range;'Norm' |Max Permissable Rates!Required Number of Guns! 


iGun System jKm jAmmo jof Fire -— one Gun 'for FMs in course of 
! 
1 


1 
'S5 minjl0 min!15 min {5 min}10 min}15 min 


] 

| 

i 

t | 
'130mm Gun = 110s 1240) 120) ss 135s 45 11200 !7 16 
| j ' | ] ! ! ] i 1 
i t ! 1 | ! ! 1 | t 
115 1480 !20 !'35 $45 124 '14 =!) 
| § ! I I ! ] I | ! 
j t ] ! 1 | t ] I i 
120 !720 !20 !35 !45 136 «'21 2 !16 ! 
’ 1 ! | i ] t | t 1 
| i 1 { | t 1 1 1 1 
152mm Gun How!10 !300 !20 !30 °&# !40 lo) 17 15 ! 
1 ' I i 1 ( i ! ] ] 
H ' 1 { ! ] ! i | ! 
115 1400 !20 !30 °&# !40 120 «= '14~—Ss 110 
( { ' t ' ] | j ] ! 
1 i ! i ] 1 1 | ’ t 


* In the destruction (i.e. 60% kill and above) of an enemy battery it is 


necessary to obtain three times as much artillery as shown in Table 91 of 
Appendix 3 to Annex D, i.e. (destruction of one towed battery at range of 
less than 10km will require one artillery battalion (3 batteries). 
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From Table 92 it follows, that for the destruction of a missile 
launcher in a period of 10 to 15 minutes: 


in ranges up to 10km - one battery 
in ranges from 10-15km - two/three batteries 


in ranges from 15-20km - note less than division (3 x bty) 
For the destruction of guns, which are able to fire nuclear 
ammunition, it follows that at least one battalion is required, perhaps 


more, in view of the fact that the norm of ammunition for its destruction 
is two times greater than for a missile launcher. 
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Appendix 4 to Annex D 


Ammunition Norm for Stationary Unobserved Targets. 


Table 93. 
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| 2 
Table 94. Ammunition Norm on 1 Hectare (100m ) of Strongpoint of Well 
Prepared Defence in Engagement by Battalion — 152mm Gun How. 


'Strongpoint!}Ammunition Norm in | 
‘Dimensions !FMs at Ranges in KM; 
ip xX D Dad cesta es eases asec ease aa tae a ee eae emp 


t 

t ! 

| 6 | 8 {10 412 {14 | 
i 


'200 x 200 = !$165!1881208! 230 | 288 | 
'200 x 300 = $132!}146}159{173} 212; 
'300 x 200 !$143!164/1661197 } 236 | 
'400 x 200 §=$135!31521165}183; 214 | 
'200 x 400 !168!129!138/1471175; 
'300 x 300 = $115/126}136}148;174; 
SS 
‘Average 1131!151!11621180j; 215; 
‘Effective | 
i Value ce . a - & 
= 
''Norm' 150!'150!150!180; 210 
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Table 95. Probability/hastily Occupied Enemy Strongpoint which is Engaged 
by Battalion 122mm How in up to 10km Range. 


‘Duration of |Effective Fire Probability shown in 
‘Engagement |hectares in Density of Suppression 


! 

] 
‘Min Vc a a a a a a a —| 
50% | 75% ' 100% 
en Re Ne ee Nees Sy 
I ! 
m5 ' 6.0/2.0* ! 4.0/- ! 3.0/- ; 
' 10 ! 9.6/3.2 | 6.4/2.1 | 4.8/- 
1 15 ' 13.2/4.4 ! 8.8/2.9 ' 6.6/2.2 : 
' 20 ' 16.2/5.4 | 10.8/3.6 ! 8.1/2.7 
i | { i i 
i i i i 1 


Figures for division are first/figures for battery are second. 
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Table 96. Probability/Hastily Occupied Enemy Strongpoint Engaged by 122mm 
How Battalion at 15km Range. 


‘Duration of |Effective Fire Probability shown in 
iEngagement jhectares in Density of Suppression 


1 

1 

: 
(Min ee ee — 
50% | 75% | 100% 
a a a ere | 
i | i 
1 9 : SeOf- ey i ae 
| 10 | 6.4/- | 4.3/- | 3.2/- 
i 15 | 8.8/2.9 |; 5.9/- | 4.4/- 
| 20 | ted | 5.4/- 
! | 2.4 ! 


Figures for artillery battalion are first/figures for battery are 
second. 
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1. Predicted bombardment using 3 sightsettings for range and one for 
direction. 


2. Tgt dimensions 300 x 200m. 


3. Carried out by 152mm Gun How artillery battalion at a range of 6000m. 


! ‘1 Bty {2 Bty = {3 Bty | 
| ‘per gun {per gun jper gun; 
See cg ge eg ee TD ge ee lang Ape Tee, WH ts geet ne 1 
'First firing 'drds Rapid!4rds Rapid!4rds Rapid} 
'6rds FFE ‘!6rds FFE {6rds FFE | 
‘Second firing '6rds FFE ‘6rds FFE !6rds FFE | 
t I ' ' i 
| i ] ’ t 
'Third firing '6rds FFE !6rds FFE {/6rds FFE | 
ON a A aa Tat alc ea elas ieee ocioe aa G  G a e a { 
' | 
‘Possible Ammo 124} 
‘Expenditure (min) Totals!36} x 3 = 132 x 3 = 396 at 6km | 
| 36 } 
| 36 } 


Figure 33. Predicted Bombardment of Unobserved Strongpoint. 
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Fach battery has its own designated area of bombardment. 


Figure 34. Observed Bombardment of Group Target by Artillery Battalion - 
Three Batteries. 
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Unarmoured Guns Engaged by Three Batteries. 


‘Expenditure of Shells for Distances in km 


'To engage 
\platoon 


i'TO engage 
tbattery 


{ 
‘To engage 


ibattery of 2 
‘platoons 300m 


lapart 


'simulataneously 


! 

i1TO engage battery 
‘where all guns 
'are dispersed 

1 


CR-65 


'152mm How 
'152mm Gun 
'130mm Gun 


'152mm How 
'152mm Gun 
1130 Gun 

' 


NATO 


1 136 | 169 | 237 ! 317 
How! 112 ' 178 | 226 ! 278 
1 g2 ! 143 ! 218 ! 328 
1 272 | 338 | 474 | 634 
How! 224 ! 356 | 452 ! 556 
1 164 ! 286 ! 436 ! 656 
1 350 | 426 | 555 |! 680 
How! 289 |! 446 |! 532 ! 645 
1 212 | 346 | 512 ! 724 

t i | | 

I I { 1 
1 168 ! 204 | 273 | 364 
How! 136 ! 215 ! 260 ! 336 
' 100 ! 161 ! 256 ! 386 
UNCLASSIFIED 


Expenditure of Shells to Neutralise (30% kill) a Battery of SP 
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Appendix 5 to Annex D 


Maximum Permitted Rates of Fire for Guns, Gun-Hows and Hows (a). 


Table 98. 
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Maximum Permitted Rates of Fire for Guns, Gun-Hows and Hows (b). 


Table 99. 
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Appendix 6 to Annex D 


Maximum Permitted Rates of Fire-Mortars. 


Table 100. 
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Maximum Permitted Rates of Fire -— Rocket Artillery - Salvos. 


Table 101. 
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EXAMPLES OF NORMS IN MATHEMATICAL MODELLING. 
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(Figures 35-43) 
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(Nomograms 9-14) 
(Figures 44-48) 
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(Figures 49-52) 
(Tables 
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(Nomograms 19-21) 
(Figures 53-55) 
(Table 109) 


(Nomograms 22) 
(Figure 56) 
(Tables 
110-113) 
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EXTENSION OF NORMS IN TO MATHEMATICAL MODELLING, NOMOGRAMS AND CALCULATION 
FORMULAE. 


Nomograms and calculation proformae are designed to assist in 
achieving a clear cut appreciation of a particular situation based on a 
common approach to a problem, and to produce a solution in the shortest 
possible time. 


Group 1. In Group 1 there are two examples of particular interest: 


(a) Nomogram No 2, Appendix 1. This could be used in the commitment’ to 
battle of a second echelon sub-unit, unit or formation. The timing for the 
committal of a second echelon to battle is critical if the advance is to be 
developed without a halt. The committal to battle of the second echelon 
must be before the advance shows signs of slowing up or the impetus will be 
lost. On the other hand, if the committal of the second echelon is 
premature, unnecessary caSualties will ensue and the shock of the attack 
will be lessened. The accurate plotting and reconnaissance of the second 
echelon startline (SL) is vital. 


(b) Nomogram No 8, Appendix 1. In the calculation, 'n' denotes the norm 
of fuel consumption for 100km in litres and 'k' denotes the additional 
factor for movement conditions. In the example, K =1.2 (i.e. depicts a 
worse movement condition than a movement coefficient of K = 1.0, perhaps 
due to hilly ground or swamps, etc.), this represents the additional 
supplement of 20% to the fuel norm. 


Group 2. In this category the "meeting engagement" is of particular 
interest. (Nomogram No 9 and Proformae Nos 3 and 4, and Nomogram No 13 - 
the required number of anti-tank weapons to destroy tanks). This 
calculation can be reversed to work out the number of tanks required to 
affect a breakthrough. See also Nomogram No 14 (the determination of the 
number of weapons to carry out a task and their effectiveness). In 
Proforma No 5 for the determination of the necessary manpower and weapons 
to restore sub-units and, units to battle worthiness, note that the 
restoration need not necessarily be up to the original establishment but 
merely sufficient to obtain the required degree of superiority. 


Group 3. Includes crossing water obstacles, mining, engineer 
fortifications and improvements. 


Group 4. This category covers artillery in "engagement of personnel and 
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weapons" - Nomogram No 18 enables a quick appreciation of the engagement to 
be made, Nomogram Nos 19 and 20 "duration of fire in a gun position" and 
"time spent in changing gun positions", tells us how long the battery or 
artillery battalion will be non-effective in terms of bringing fire to bear 
on targets. See also Proforma No 7 "calculation of fire capabilities". 


Group 5. Covers logistics:— the transportation of loads by road, rail and 
by air. 
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Appendix 1 to Annex E 


NOMOGRAM 1. Duration of a March. 


The method of calculating the time necessary for the transfer of sub- 
units from one area to another is dependent on the following data: the 
length of march (from the startline (SL) to the nearest point of the new 
concentration area), the average speed of the column, the duration of halts 
in the course of movement and the time taken to pull off the ground into 
the new concentration area (which is only considered in the case when the 
depth of the concentration area is less than the length of the moving 
formation). 


Formula of calculation: 


n Bt 
v 
where: 
t = Duration of march - hours. 
D = Length of route. 


V = Average speed of moving column - kph. 
t = Overall time of halts in the course of the move. 
n 
t = Time taken to pull off road into new concentration area. 
Bt 


Example of calculation by nomogram. 


"Calculate the duration of a move along a 80km route with an average 
speed of movement is 35kph, duration of halts lhr 30mins; time taken to 
pull off road into new area — 30mins. 
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Duration, hrs 
halts pulling in speed of movement, KPH 


cr sa 1§ 20 


0 10 20 30 40 50 60 70 80 90 100 


9 length of march route KM 


Duration of march, hrs 


Figure 35. Nomogram for the Calculation of the Duration of a March. 


Answer from the nomogram scale = 4.3hrs, i.e. 4hrs and 20 min. 
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NOMOGRAM 2. Duration of Column Moving Out to Startline. 


The basic data for calculating when a mobile column should start 
moving in order to arrive at the startline in good time is the distance 
between the startline and the area WHET troops are concentrated taken 
together with speed of movement. 


Formula of calculation: 


H u 
aria 
B 
where: 
t = Time of column starts to move in hrs and min. 
- = Time head of column passes nominated line in hrs and min 
D = Distance of startline (or point) from concentration area of troops 
. in km. 
60 = Length of time in minutes. 


V 
B 


Speed of movement of mobile column in pulling out in kph. 
Example of calculation. 


Determine the start time of a mobile column, if the time of passing 
the startline by the head of the column is to be 2100hrs. The distance 


from the startline is 9km, speed of movement of the column on moving out is 
15kph. 


t = 2100 - 9 x 60 = 2100 - 0.36 = 20.24hrs 


15 


Answer: The column must commence moving out of its deployment area at 
2024hrs 6 Aug to make the startline at 2100hrs. 
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Duration of pulling WT min(hrs). 


Speed of pulling WT, KPH 
5 


B 
Distance from start line (point) KM. 


024 68 0 12 % 6 8 2 


Figure 36. Nomogram for the Calculation of the Duration of Movement of 
Marching Columns to the Startline (Point). 
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Example of calculation using the Nomogram. 


1. Using the same conditions as in the example above, the same answer is 
achieved, i.e. the time is 36min for moving from the deployment area, to 
the startline - the column must start to move at 2024hrs. 


2. With the assistance of the nomogram it is also possible to calculate 
the necessary speed of movement of the column to the start line (point). 


Following example b, with a distance from the deployment area of 
7.5km the mobile column needs to move at a speed of not less than 10kph. 
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NOMOGRAM 3. Time Taken to Occupy New Concentration Area by a Mobile 
Column. 


The time taken to occupy a new concentration area by a mobile colum 
needs to be calculated only when the depth of the area is less than the 
length of the mobile column. 


The depth of the concentration area, the length of the column, and 
the speed of movement in pulling in to the new area are the basic data for 
this calculation. 


Formula of calculation: 


t = (G =G) x 60 
Bt K R 
V 
Bt 
where: 
t = Time taken for mobile column to pull into new concentration area in 
Bt 
mins. 
G = Length of column - km. 
K 
G = Depth of concentration area - km. 
R 
V = Speed of movement of column in pulling into new area - kph. 
Bt 
60 = Length of time in mins. 


Example of calculation. 


Determine the time taken by a column to occupy a new concentration 
area if the length of the column is 7km, depth of the concentration area is 
3.5km, speed of movement of column in pulling into new area is 1Okph. 
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Solution. 
t = (7 - 3.5) 
Bt 
(-------) x 60 = 0.35 x 60 = 2lmins. 
( 10 ) 
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Figure 37. Nomogram for the Calculation of the Length of Time Taken for a 
Mobile Column to Pull into new Concentration Area. 


The nomogram in the example above provides the same time - 2lmins. 
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NOMOGRAM 4. Length of Mobile Formation Consisting of Several Mobile 
Columns. 


This method is for determining the overall length of a moving 
formation on a route, provided the number of vehicles in the moving columns 
and distances between them is known. It is also used to determine the 
required distances between vehicles. 


Formula of the calculation: 


K m m K K 
000” 
where: 
G = Length of moving formation in km. 
- = Overall number of vehicles in columns. 
a = Distances between vehicles in metres. 
nN = Number of moving columns. 
: = Distances between columns in metres. 
1000 = Coefficient of converting metres into km. 


Example of calculation. 


Determine the length of a moving formation consisting of four 
columns, if the overall number of vehicles is 169, distance between columns 
600m, distance between vehicles 40m. | 


Solution. 


G = 169 x 40 + (4-1) x 600 = 6760 + 1800 = 8.6km 
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Nomogram for the Calculation of the Depth/Length of a Mobile 
Formation Consisting of Several Columns. 


Figure 38. 
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Example of calculation using to the nomogram. 


1. Determine the length of a moving formation if there are 3 moving 
columns and distances between them 400m, overall number of vehicles 65, 
distance between vehicles 25m (variant a). 


2. Determine the necessary distances in a column, consisting of 83 
vehicles, given that the length of the column must not exceed 2.5km 
(variant b). 


Solution - 30m. 
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NOMOGRAMS 5 
Routes. 


d 6. Time Taken to Pass Narrow Places/Difficult Sectors of 


There are two types of difficult sectors to be overcome: minor ones, 
of a length considerably less than the mobile columns, and larger ones, 
where the length is greater than the length of the mobile column. The 
basic data for minor sectors is the number of vehicles in the colum, 
distances between them and speed of movement of vehicles when passing the 
sector. For the larger sector they are: the length of the moving column; 
the length of the sector to be covered, and; the speed of movement. 


Formula of calculation for small obstacles: 


t=N xd x 0.06 


m m 
eet : esa 
where: 
t = Time taken to overcome obstacle in mins. 
N = Number of vehicles in a colum. 
a = Distance between vehicles in metres. 
0.06 = Coefficient of converting kph into mpm. 
V = Speed of movement of vehicles in the sector to be overcome. 


Example of calculation. 


Determine the time taken to overcome a steep slope by a column of 54 
vehicles, if the distance between vehicles is 75m, permitted speed of 
movement on the sector is l0kph. 


Solution: 
t = 54 x 75 x 0.06 = 24mins 


10 
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Depth of column KM 


Speed of movement 


KPH Distance between 


vehicles, M. 


15 20 


Number of vehicles 
60 50 40 30 20 0 0 0 2 30 40 50 60 70 80 90 


Duration of surmounting Task variants: 


(min) obstacle j puna 
CSS — 


Figure 39. Nomogram for the Calculation of the Time Taken to Pass Narrow 
Places on Movement Routes. 


CR-65 NATO UNCLASSIFIED 


NATO UNCLASSTIFIED 


-533- 


Calculation using the nomogram gives - 24mins (variant a). With the 
assistance of the nomogram it is also possible to solve other problems. 
For example, (1) determine the number of vehicles able to traverse an 
obstacle on a route in the course of 30mins, if the required speed of 
movement is not more than 15kph, and the distance between vehicles 100m. 


Solution: variant b on the nomograph - 75 vehicles in 30 minutes. 


(2) Calculate the distance between vehicles in a column of 80 
vehicles in order that the column crosses a bridge within 30 minutes at a 
permitted speed of not more than 10kph. 


Solution: variant c. 


Formula of calculation for large obstacles: 


t=G +D 

K 

— 
where: 
t = Duration of overcoming obstacle-hours. 
G = Length of column -—- km. 
Rs = Length of sector to be overcome — km. 
V = Speed of movement across the obstacle —- kph. 


For example of calculation using by nomograph, see Figure 40. 


1. Determine the time required for overcoming a boggy strip of road, if 
the length of the sector is 5.5km, depth of the column 2.5km, average speed 
on the sector 15kmp. Solution (variant a) - 32mins. 
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Speed of movement, KPH. 


20 «=—78 


Depth of column KM, 


mM RB GW MR a © 


Length of sector KM, | Task variants: 


Time of surmounting, min. 


0 10 20 30 40 50 60 


Figure 40. Nomogram for the Calculation of the Time Taken to Pass 
Difficult Sections on Movement Routes. 
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2. With the assistance of this nomogram it is possible to determine 
(variant b) what length of column can negotiate a pass 2.5km long at a 
speed of 8kph in a given time. 


Solution: (variant b) - 3.5km. 


CR-65 NATO UNCLASSIFIED 


NATO UNCLASSIFIED 


-536- 


NOMOGRAM 7. The Time of Passing the Startline (Point) /Report Line (Point) 


by the Head and Rear of a Column. 


The basic data required for the calculation is: details on the 
makeup/construction of the moving formation, depth of moving columns and 
the established distances between them, speed of movement and the time of 


passing the other line (point) by the head of the moving formation. 


Formula of the calculation: 


t =T -1l+d x60; t =t +D x 60 


1 1 1 1 1 1 
-— ee (ttt _— 

where: 
[. = Time of passing line (point) by head of first moving colum. 
7 = Time of passing line (point) by the tail in front of the 

-~ column in hours/mins. | 
d = The established distance between columns in km. 
60 = Coefficient of converting hours to minutes. 
V = Average speed of movement. 
t = Time of passing the line by the rear of the in colum. 
D = Length in column. 

1 


Example of calculation. 


mov ing 


Determine the time of passing control point no 1 by the head of the 
formation and the rear of No 3 column, if time of passing the startpoint by 
the rear of the column is to be 2115 hours, the distances between columns 


is 1.5km, the length of a column is 1.8km, speed of movement 25kph. 
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Solution: 
t = 2115 + 1.5 x 60 = 2115 + 0.04 = 2119 
3 
25 
t = 2119 + 1.8 x 60 = 2119 + 0.04 = 2123 
3 : 


25 


i.e. the head of the third column in the movement formation passes report 
line No 1 at 2119hrs and the rear at 2123hrs. 


Example of calculation using nomogram (Figure 41). 


Determine the time to pass a startline by the head and rear of a 
moving column of 7km, when the distance between columns is 5.5km and the 
speed of movement is 25kph. 
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Time of passing point (line) min. Average speed of columns movement. KPH. 
20 25 

30 

Rear of 

column 40 

Head of | 0 

column 


Rear of column 


005 115 2 253 354 45 5 55 6 65 7 75 8 85 9 95 


Depth of column or distance 
between columns 


Figure 41. Nomogram for the Calculation of the Time of Passing a Line 
(Point) by the Head and Rear of a Column. 


The nomogram gives 13.3 minutes for the front of the column. Rear of 
the column 17 minutes. So that the front column will be clear of the start 
line by 2030 (i.e. 2013 (head passing) and 0.17 (rear passing). 
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Proforma No 1. For the Calculation of Transit Time to a New Area. 


Formula of calculation. 


t=T+D+G-—-G +t inG \G 


K P R K R 
/ 
vo (0.6y 
where: 
E = Duration of regrouping to new area in hrs. 
Ah = Time (astronomical) of passing start point (line) by front of 
column in hrs/mins. 
D = Length of route and distance away of new concentration area in km. 
V = Average speed of movement. 
G = Length of column. 
e = Depth of new concentration area in km (considered only when _ the 
. depth is less than the length of column). 
0.6 = Coefficient, which takes into account the lowering of the average 
march speed in drawing into the new concentration area. 
t = Duration of halts en route in hrs. 
n 
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Table 102. Proforma to Calculate Transit Time to the New Area. 


! ‘new area (6)+(11) 
i f 
q 


iSer;Starting Data iDegree |Variant of move | Remarks 
'No. !Determined Scales lof | forward ; 
| yand Oprations tAccuracy |—-—-7------ == 
and Operations ‘Accuracy !Example! 1 ! 2 !} 3 | 
FN aca a ah Dee ee a ee Se te iN AP Na 
I 
il | 2 | 3 | 4 ;5;6;7 4; 8 
ta a a aca a a a a i a a ne ee OY te ee 
' 
il Length of march route ‘km (1.0) !167 ! 
i | | ] | ] ' | 
{ j I I t 1 1 ! 
12 ,Average speed of movement !kph (1.0) !18 
t ] i ] | I t ' 
1 I ! ! ' 1 ! i 
13 {Length of mobile column ‘km (0.1) !7.5 
i ' ] I t ! J ! 
’ 1 1 ! | { ' 1 
14 jDepth of concentration area!km (0.1) !4 
' I j 1 ! ' | | 
{ 1 i " i i i 1 
'S 'Duration of halts fhrs (0.1)!1.5 
! ' ] | ' i i | 
1 t ] ! t t | ’ 
(6 ;Time of passing start point!hrs mins !10.00 |! ! 
| (line) (SL) (SP) ee ee ee 
a ! ! robot 
17 | (2) (2) i (0.1) 19.3 ee 
| ! ! Pot ob | 
18 =| (3)-(4) i (0.1) 1365 ee ee 
| ! ! Pot ob | 
19 1 (2)x(0.6) 1 (0.1) 10.8 | | ft of 
I ' ] ! i 1 1 1 
I t | ! ' 1 ' { 
110 { (8): (9) 1 (0.1) 10.3 ee 
tt ee ee ee 
ill ;Overall duration of march ‘hrs (0.1)!11.1 ; : 
1 = (5) +(7) + (10) | ee ee 
rt ee ee 
| on —} f ff 
12 iTime of concentration in hrs mins {21.06 ! 
ee ee 
ee 
ee ee 
| t i] ’ 
! i 1 t 
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Proforma No 2. Length of Route, Average Speed and Duration of Movement of 
Moving Column. 


Formula of calculation: 


0.06V 
where: 
D = Length of route — km. 
. = Length of sector of different tyes of road allowing V speed of 
° movement of columns in km. 
t = Overall time on the route in hrs. 
- = Speed of movement on a type of sector of the route in kph. 
v = Average speed of movement in kph. 
G = Length of column in km. 
. = Depth of concentration area in km. 
0.6 = Coefficient of reduction in speed in the drawing in of the colum, 
depending on local conditions. 
t = Overall time of halt. 
n 
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Table 103. Proforma for the Calculation of the Length of March Routes, of 
Average Speed, of the Duration of Movement of Marching Columns. 


'Ser'!Starting Data ‘Degree !No. of Routes {| Remarks | 
'No.!Determined Scales lof | re em 
! 'and Operations 'Accuracy!Example} 1 { 2 | | 
Aaa a aa ae a aA a ai GR 1 
ii | 2 | 3 ( 4 (576; #7 ! 
cae a ae te ae er ee ng ee eer ge ne ee ey eT Oy ge Eg gee ee ! 
'] 'Length of metalled roads ‘km (1.0)! a: a 4 
'2 !Speed of movement (metalled) 1 35 a 
'3 !Length of improved dirt roads ' 18 : 
'4 'Speed of movement (improved dirt j| 25 : 
! —_ 'roads) ee 
'5 ‘Length of dirt roads | 21 cr ott 
'6 '!Speed of movement on dirt roads ; 15 ; a 
'7 ‘Length of field tracks 1 8 - a 
'8 '!Speed of movement (field tracks) { 10 : a: oa. 
'9 ='Length of moving column | 6.8 ! 
'10 'Depth of concentration area 1 3 Pr ood 
'11 {Overall time for halts fd a cae 
112 !Length of march route | 89 a ae 
t+ = (L) +(3) +(5) + (7) ro ort 
113 { (1): (2) | 1.2 tf ort 
114 {| (3): (4) | 0.7 tr ot 
115 1 (5): (6) ; 1.4 tr od 
116 | (7): (8) | 0.8 tr od 
'17 !Time of movt. (13)+(14)+15)+(16) 1 4.1 
'18 !Average speed. (12)+(17) 1 222 ! 
119 !(9)-(10) 20.6: (18) 13.8 ! poof | 
'20 !Time of movement to new area: ' 0.3 
1 4 (19):0.6): (18) tr ort 
'21 !Duration of transit: (11)+(17)+(20); 5.9 
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NOMOGRAM 8. Amount of Fuel for Vehicles on the March. 


The basic data for the calculation is: (1) the length of the march 
route; (2) fuel consumption for the type and mark of vehicle. The fuel 
consumption is calculated with a coefficient which takes into account 
conditions affecting movement (state of the road, weather, time of year, 
time of day, etc.). 


Formula of calculation: 


Q=DxnxkKxN 


100 
where: 
Q = Required amount of fuel in litres. 
D = Length of march route in km. 
n = Norm of fuel consumption in litres/100km. 
K = Coefficient introduced for the march conditions. 
N = Number of vehicles of a given type. 


Example of calculation. 


Determine the required quantity of fuel for 75 vehicles to complete a 
march of 150km, if the norm of fuel consumption is 35 litres (per 100km) 
and the coefficient of the conditions of movement is 1.2. 


Solution: 


Q = 150 x 35 x 1.2 x 75 = 4725 litres 
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Coefficient of movement conditions. : 
Type of vehicle. 
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Figure 42. Nomogram for the Calculation of the Required Quantity of 
on the March. 
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Example of calculation using the nomogram. 


To determine the fuel consumption for 35 ZIL 157 on a route of 400km, 
if the coefficient of movement conditions is 1.2. 


The nomogram gives 240 litres - for each vehicle for 400km. 
Therefore for 35 vehicles 240 x 35 — 8400 litres. 
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Appendix 2 to Annex E 


NOMOGRAM 9. Expected Time of Meeting and the Distance of the Probable Line 
of Meeting with the Enemy (encounter battle). 


The expected time of meeting and the probable line of meeting with 
the enemy is determined taking by into account the reciprocal distances of 
the troops of both sides and the average speed of their movement. 


Formula of the calculation: 


t = D 7;L =t xv 
3 P B H 
V +Vv 
H n 
where: 
t = Expected time of meeting with the enemy in km. 
: 7 
D = Distance between the troop groupings of both sides in km. 


Speed of movement - own troops in kph. 


Speed of movement - enemy troops in kph. 


V 
H 

V 
n 
L Distance of probable line of meeting with the enemy from _ the 
Pp 

starting point (FUP) of own troops. 

Example of calculation. 


Determine the expected time of meeting and distance of the possible 
line of meeting with the enemy, if the enemy is situated at a distance of 
63km, his average speed of movement 25kph, average speed own troops 20kph. 


Solution. 


t = £63 = 63 = 1.4hrs = lhr 24mins 
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L =1.4 x 20 = 28km. 
Pp 


Solution: the meeting with the enemy is likely in 28km and lhr 24mins. 


Example of calculation using nomogram. 


Determine the expected time of meeting and the distance of the 
probable line of meeting with the enemy if at 1800hrs 5 June the advancing 
enemy is 64km away, average speed of his movement is 15kph, speed of 
movement of own troops is 20kph. 


5 10 15 20 230 
Speed of movement of ttt tt tt a4 =6Speed of movement of own forces KPH 
enemy KPH 30 2 20 1 0—3 
ne 


_ 
_— 


20 15 10 _ Anticipated time of meeting 
min (hrs) 


60(2h) 

ee 

40) 

30 

20 

Task variants: 10 
sees . 60(7h) 

| AOE AEE 50 

40) 

30 

Distance between our 20 

forces and enemy KM 10 

0 


90 80 70 60 50 40 30 20 70 


Figure 43. Nomogram for the Calculation of the Likely Time and _ the 
Distance of the Probable Line of Meeting with the Enemy. 
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The nomogram gives (variant a) — lhr and 50min - i.e. 1950hrs. 


Calculating the distance of the probable line of meeting with the 
enemy (variant b), from the point of time lhr 50min horizontally to line- 
speed 20kph, (variant b) gives 36km. 
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Table 104. Proforma for Calculation of time of Advance and Deployment of 
Sub-Units in Switching to the Attack from the March. 


ED EPUEE GATES SUNY HUNT WRN ANNIE RUUD CRNA PONT aereitO iM CHRIEY CUR AORN CMTE SATE EMS ENT MEMS URI AOD emteD CAEN GELID SEE GEREN CEES aEROS GLUED FETED atRR CINE HREEE WEARS MGRETD NO GED CARD GOORR OED Ge EEE NEE BERS eOoeE GENE ares GEN coe GENES GEES CoE GREY ao GEER Gee GED eae Comm eee? HERE Oe 
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1 
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' i ! | ] ] i 
{ ! I ! 1 I t 
12 {Distance of bound (deployment into jkm (0.1) | 
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' ' ! 1 ] i i 
( { t 1 1 t I 
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j j 1 i | | ] 
] H ! 1 ! ' ( 
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|; columns) ee ee 
a ! roe | 
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: from the start line (point) (SL) (SP) | ; 
j | | i | § 1 
1 1 1 q ! ' 1 
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' location ! : 
tt tr oot 
‘7 {Speed of movement into the attack 'km (1.0) | : 
t i 1 t ! ' ! 
1 1 ] t 1 t 1 
'8 j;Average speed of sub-units km (1.0) |} 
j j 1 | 1 ' | 
I i ! 1 1 ] 1 
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| echelon ! ee ee 
| ! PoP dE | 
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tt rt ot | 
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] | ! 1 | i t 
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Proforma for the Calculation 
Probable Line of Contact/Meeting with the 


of the Time and Distance of the 


Enemy. 


'Ser 
'No. 


CO -s) (o>) U1 = 


\o 


iStarting Initial Determined Scales 
and Operations 


Start of move forward of own troops 
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'Start of move forward of enemy tps 
' 
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1 
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{ ; 
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iser;Starting Initial Determined Scales {Degree of |Variant of 
iNo.}and Operations ‘Accuracy |Move Forward 
1 
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NOMOGRAM 10. Calculating the Commander and Staff's Working Time to 
Organise the Engagement of an Advancing Enemy. 


To determine the time the commander and staff have available to 
organise the engagement of the advancing enemy requires the following data: 
the distance away of the enemy, the speed of his advance, the range of 
effective fire of own weapons and time necessary for the preparation of 
sub-units for firing. This is based on engaging the enemy at maximum 
range. 


Formula of calculation: 


t= (D-d) x 60 -t 


g 
V 
n 
where: 
t = Time available to commanders and staff to organise the engagement of 


the advancing enemy in min. 


D = Distance away of advancing enemy —- km. 

d = Maximum range of effective fire of own weapons — km. 

60 = Coefficient of conversion of hours to minutes. 

V = Speed of advancing enemy — kph. 

a = Minimum warning time sub-units will need to prepare for engaging 
g 


advancing enemy. 
Example of calculation. 


Determine how much time the commander and staff have at their 
disposal for organising the engagement of the advancing enemy, if he is 
25km away and advancing at l5kph. Effective range of own weapons 12km, 
time subordinate sub-units need in order to get ready —- 30m. 
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Example of calculation using nomogram. 


To determine the time available to the commander and staff to 
organise the engagement of the advancing enemy at a distance of 15km away, 
his speed of movement 12kph, effective range of own weapons 6km, warning 


time sub-units need to get ready - 20min. 


Time available for work of commander and staff equals - 25min 


Enemy speed of movement KPH 


Distance of enemy KM 


3 
4 
5 
6 i 
7 / 
i 
8 2 / 
9 4 / 
10 6 
17 b 
z+ Ao 
13 / 72 
yt, 14 
w+ Actual range of / Time on preparation of 
: own weapons KM OS WH 40 sub units for battle min 
8 ee ee Te a ee Time of work of Commander 
60 = 50 40 30 20 I 
19 u and Headquarters/Staff, min 


Figure 44. Nomogram for the Calculation Time Available to the Commander 
and Staff's for Organising for Battle with Advancing Enemy. 
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NOMOGRAM 11. The Anticipated Time and Speed of Catching Up in Pursuit of 
the Enemy. 


The basic data needed for this calculation is, distance of the enemy 
from own troops, average speed of movement of own troops and the enemy and 
the period of time available in which to catch him up. 


Formula of calculation: 


t =  D_ (For determining the time of catching up) 


V =D+t xV_ (For determing speed of catching up) 


H d n 
t 
qd. 
where: 
t = Time of catching enemy - hrs. 
d 
D = Distance away of enemy — km. 
V = Speed of pursuit of enemy - kph. 
H 
V = Speed of movement of enemy — kph. 
n 


Example of calculation. 


1. To determine, within how much time own troops will catch up with the 
retreating enemy, if his is 20km away, his speed of movement is lOkph, and 
speed of pursuit by own troops is 25kph. 


Solution: 


t = 20 =10 =1.3hrs = lhr 20mins 
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2. To determine the speed of pursuit needed in order to catch the enemy 
after 45mins at a distance of 15km when his speed of movement 12kph. 


V =15 + 0.75 x 12 = 32kph 


Speed of movement of 


Gun: Lroops he M5 HHH 40 
a Cae A Oa 
Speed of movement_Ob Le + nea 
enemy KPH i NEE: 22 30 38 ti, Expected time of meeting, min (hrs 


WN 60(4+h) 
Variants of tasks; \ 


49 


20 
60(3h) 


\ 20 
WON 4 60(7h) 
A 40 
20 

0 


Distance between own troops 


and enemy KM =~ 710 100 90 60 70 60 30 4 30 20 10 


Figure 45. Nomogram for the Calculation of the Expected Time and Speed 
needed to Overtake in Pursuit of the Enemy. 
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To determine the expected time of catching up with the enemy if he is 30km 
away, his speed is 2lkph and speed of own troops in pursuit is 28kph. 


Variant a gives 3hrs 45mins. 


3. To determine the required speed for overtaking and intercepting the 


enemy within lhr 20mins. Distance away of enemy is 40km and his speed is 
5kph. 


Variant b gives 36kph. 
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NOMOGRAM 12. Expected Doses of Radiation of Personnel. 


The basic data needed for this calculation is, the length/extent of 
the contaminated sector of the route, the average level of radiation on the 
route, the speed of movement of sub-units crossing the zone, the level of 
protection of personnel afforded by transport. With this method it is also 
possible to calculate the required speed for crossing a given zone so that 
personnel do not receive radiation doses higher than those author ised. 


Formula of calculation: 


1. Expected dose of radiation. 2. Required speed of movement. 
D=PxL V=PxL 
KxV K xD 
where: 
D = Expected dosage of radiation of personnel - R. 
P = Average level of radiation on route - R/hrs. 
L = Extent/length of contaminated sector of the route - km. 
K = Coefficient of degradation of radiation depending on personnel 
protection factor. 
V = Speed of movement in overcoming zone of radio-active contamination. 


3. Average level of radiation on the route is determined on the basis of 
the data obtained by NBC reconnaissance. 


Example of calculation by nomogram. 


1. Determine the anticipated dose of radiation of personnel crossing a 
Sector of radio-active contamination with the level of radiation at 60 
R/hr, if the length of the contaminated sector of route is 12km, sub-unit 
speed 15kph, coefficient of degradation 2. 
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Speed of movement KPH Average level of radiation R/M 
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Task variants: 


2 
Coefficient of degradation K 
Dose of radiation of personnel R 


Figure 46. Nomogram for the Calculation of Radio-Active Contamination of 
Personnel Crossing a Zone of Radio-active Contamination. 


Variant a gives 24 rontgens (R). 


2. To determine the speed necessary to cross a contaminated zone so that 


personnel do not receive more than 48R. Conditions: extent of 
contaminated sector of route 18km, average level of radiation on route 80 
R/hr, coefficient of radiation reduction/degradation (e.g. due to 


protection of vehicle). 
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NOMOGRAM 13. Graph for Calculating Required Number of Anti-Tank Weapons. 


This graph has been combined with the following example to avoid 
duplication. Ed. 
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Figure 47. Nomogram for Calculating Required Number of Anti~-Tank Weapons. 
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NOMOGRAM 14. Determining of the Number of Different Weapons Needed for a 
Given Task and Their Effectiveness. 


This method is intended for calculations for using weapons in attack 
or defence, and for using reconnaissance or communications means under 
different conditions. Initially the calculation is made for one type of 
weapon, determining its overall effectiveness or the overall general 
requirement in weapons or equipment. The data needed for this calculation 
is: the number of weapons available; the degree of fulfilment of the 
mission (e.g. the % of enemy vehicles to be destroyed, etc.); the 
effectiveness of the weapons to be used. The last is expressed by the 
probability of the degree of fulfilment of the task (P of K) or by the 
average factor of damage to the targetin question (a 'single weapon’ is 
also taken to mean a group, of weapons amalgamated as a single target). 
Such data includes the probability of the destruction of the target, the 
extent of damage, inflicted on the target, the’ reliability of 
communications channels, the ability to detect an enemy target, the ability 
of ferries to keep crossing water obstacles in a set period of time, the 
probability of overcoming enemy air defences, etc. This data is obtained 
from exercise results and from statistical data of tactical and technical 
characteristics. 


The formulae for calculating the degree of accomplishment of task by 
a given number of weapons is expressed as follows: 


the probability of carrying out the task 


n 
P =l-(1-P) 
n 1 
the mathematical expectancy (mean probability) of damage: 
n 


M =1-(1-M) 
1 


n 

where: 

P = Probability of completion of task by a group of similar weapons. 

a = Probability of completion of task by one weapon. 

- = Mean level of damage inflicted on the enemy by a group of weapons. 
‘i = Mean level of damage inflicted on the enemy by one weapon. 

- = Number of available weapons. 
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n 
P =1- (1 - P) 
n 
number of 
Probability of completion of} = 1 - (1 - possibility of )available 
tasks by group of similar  } ( completion of task by )weapons 
weapons } ( one weapon ) 
n 
M=1-(1-M) 
n 1 
number of 
Mean significance of damage} = 1 - (1 - mean significance of ) available 
inflicted on the enemy by } ( damage inflicted on the )weapons 
group of weapons } ( enemy by one weapon ) 


The formulae for the calculation of the necessary number of weapons, 
if the effectiveness of the weapons is expressed: by the likely degree of 
probability in carrying out the task: 


n=l (1-P) where P >P 3: 
g n n 1 


by the mathematical expectancy (mean Significance) of the inflicted 
damage : 


n=1 (1-M ) where M >M 
g n n 1 


The for the calculating of the effectiveness of hetereogenuous 
weapons which are to carry out the general task: 


P =l-(1-P)x(1-P)x(1-P) 
n 1] 2 1 


where: 


P = degree of fulfilment of task 
n 


P, P,P = effectiveness of weapons, which are to be allotted for the 
1 2 i 


accomplishment of the task. 
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Example of calculation. 


Determine the probability of detecting an enemy object by combined 
use of three means of reconnaissance, if their effectiveness, expressed in 
the probability of detecting the enemy object is: 


P =0.4; P = 0.6; P = (0.8) 
1 2 3 


Solution: 


Pn 


1 - (1 - 0.4) x (1 - 0.6) x (1 - 0.8) 


1 - (0.6 x 0.4 x 0.2) 
1 - 0.0048 


0.95 


That is probability of detecting an enemy object by these given means 
of reconnaissance/detection is virtually absolute. | 


From the example it can be seen that the probability of carrying out 
the task, grows with the increase in the number of means used, but not in 
direct proportion. 


Examples of the calculations using nomograms (see Figure 48.). 


1. Determine the probability.of destruction of an enemy object by a strike 
by three weapons, if the probability of destruction of the object by one 
weapon of a given type equals 0.4. 
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Probability of fulfilling task by 


group of weapons Pn/Mn Probability of fulfilling task by 


one weapon P1 or M1 
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Figure 48. Nomogram for the Calculation of the Detail Necessary in the 
Evaluation of the Effectiveness of Several Weapons of the Same Type. 
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From the mark — "3" (variant a) on the scale "required number of 
weapons draw vertically up to the intersection with the curve". 
"Probability of fulfilling the tasks by one weapon" - "0.4". From. the 


point of intersection draw a horizontal line and read off on the scale 
"Probability of fulfilling the task by a group of weapons". 


Solution: the probability of destruction of an object by these weapons is 
0.78 (78%). 


By a Similar calculation it is possible to determine the reliability 
of communications in a link which is made up from two channels (n = 2), if 
the reliability of each channel equals 0.6. According to the nomogram the 
probability of good communications on a given link would be 0.84 (84%). 


Evaluate the effectiveness of using 4 Similar means to locate of an 
enemy object in a given area, if the probability of detection by one means 
equals 0.5 (50%). According to the nomogram the probability of detection 
of the object would be near to absolute - 0.94 (94%). 


2. Determine how many weapons are necessary to inflict damage of not less 
than 90% on an enemy object, if the average damage, inflicted by one weapon 
equals 70%. 


From the mark "0.9 (90%)" on the scale "Probability of carrying out 
the tasks by a group of weapons" draw a horizontal line to the intersection 
with the curve "Probability of carrying out the task by one weapon" - 0.7 
(70%) . 


From the point of intersection draw a vertical line to the scale 
"Required number of weapons" - the result is 2. That is, for the 
attainment of the required damage, two weapons are needed. 


In a Similar manner it is possible to determine the necessary number 
of communications channels to guarantee 90% reliability of communication, 
if the reliability of each channel is 0.6 (60%). 


According to the nomogram for guaranteeing communications with the 
required reliability no less than three channels are necessary. 
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From the above examples, it is evident that this method can be used 


for the calculation of a wide variety of direct and indirect tasks. 


The formula of the calculation of the effectiveness of forces and 
weapons (means) taking account of likely enemy counter-action is: 


P =1-(1-P x 0) or M =l-(1-M xX i 
n 1 n 1 

where: 

P = Probability of accomplishment of tasks by a group of weapons 
: (means) . 

P = Probability of accomplishment of task by one weapon (means) of a 
. given type. 

Q = Probable index of enemy counter-action. 

n = Number of forces and weapons of a given type to be used. 

M = Mathematical expectancy (mean average) damage inflicted by a group 
" of weapons (means) of a given type. 

M = Mathematical expectancy (mean average) of damage inflicted by one 
1 


weapon (means) of a given type. 
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n 
P =l]1]- (1-P xQ) 
n 1 
Number of 

( Probability of Probable)weapons of 

( accomplishment index of)a given 
Probability of } =1 - (1 - of task by one x enemy )type 
accomplishment } ( weapon of a counter-) 
of task by } ( given type action ) 
group of weapons } ( ) 

n 
M=1- (1-M x Q) 
n 1 
Number of 
( Mathematical Probable)weapons of 

Mathematical expectancy } ( expectancy of index of)a given 
of damage inflicted } = 1 - (1 - damage by one x enemy )type 
by a group of weapons |} ( weapon of a counter-—) 
of a given type } ( given type action ) 


Example of Calculation. 


Determine the probability of accomplishing a task by five weapons if 
the probability of destruction/damage of the target by one weapon is 60% 
(0.6), but the probability of enemy counter-action (damage by the enemy of 
our weapons) is 50% (0.5). 


Solution: 
: 5 5 5 
P =] - (1 -0.6 x 0.5) =1- (1 -0.3) =1- (0.7) =1- 0.17 = 0.83 
n 


Solution - 83% probability. 
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Proforma No 5. The Determination of the Required Amount of Manpower and 


Weapons for Bringing Sub-Units up to Scale in the Restoration of their 
Battle Worthiness. 


This calculation is made so as to establish how many men and weapons 
are needed to restore the sub-unit to battle worthiness. It is not 
envisaged that the refurbishment restores the sub-unit to its original 
establishment, but just to the necessary ratio of superiority of forces and 
weapons between the two sides. 


The basic data needed for the calculation is information on _ the 
original full strength of the troops of the two sides, the losses sustained 
and the superiority ratio of manpower and weapons required for carrying out 
the task. The results of the calculation represent numbers necessary to 
restore to battle worthiness. 


The formula of the calculation is: 


= 
ul 


C -A;A =(n -n xP) XN; 
1 1 i i Cc Cc Cc c 


i n n n n i 1 i 

where: 

Mo = The index of the reduction of battle worthiness resulting from the 
. required ratio of manpower and weapons for the execution of the 

task. 

Cc = The required level of superiority ratio for a particular type of 
° weapon. 

A = The availability of a number of weapons of a particular type of own 
: forces. 
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enemy forces. 


n (n) = The initial full strength of own troops (enemy troops) by type 
c on 
of weapons —- pers/proportions. 
P (P ) = Losses of own troops (enemy troops) - pers/proportions. 
c on 
N (N ) = The establishment number of weapons of a particular type of own 
c oon 
forces (enemy forces). 
m = The number of weapons of a particular type which are required for 
i 
the restoration of own troops battle worthiness. 
M =C -A 
1 i 1 
B 
i 
{Available number of 
{weapons of a particu- 
Index of } {Required level of superiority} {lar type - own troops 
reduction/} = {ratio for a particular }o- [--------------------- 
lowering } {type of weapon } {available number of 
of battle } {weapons of a particu- 
worthiness } {lar type - enemy troops 
A =(n -n xP) xN 
1 c Cc Cc Cc 
Available } (Initial initial Losses) {Establishment 
number of } = (strength* - strength* x own) x {number of per- 
weapon of a } (own troops own troops troops) {sonnel /weapons 
particular type}  ( ) { 
- own forces }  ( ) { 
ee — 
Weapons. 
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B =(n -n xP) xN 
i n n n n 


Available number } (Initial initial Losses) {Establish- 
of weapons of a } = (strength - strength x enemy ) x {ment number 
particular type } (enemy forces enemy forces troops) {of person- 
- enemy forces } {nel /weapons 


mz=B xM 
1 i i 


Number of weapons of a } Available number The index of reduction 
particular type needed } = of weapons of a x of battle worthiness below 
for restoration of own } _ particular type the required ratio of 
troops battle worthiness} enemy forces manpower and weapons for 
the execution of the task 


In M < O the calculation is not taken further, for in such an 
1 


occasion the resupply of manpower and forces for the restoration of battle 
fitness is not required. 


This method can be used both to calculate the number of different 
types of weapons and to calculate a general quantitative-—qualitative 
factor. 


Example of calculation using the proforma. 


Determine the required number of tanks and guns to re-equip a _sub- 
unit if the required level of superiority is 2.5:1, the initial full 
strength of own troops was 85% (0.85), losses of own forces in tanks 40% 
(0.4), the initial full strength of the enemy was 60% (0.6), his losses in 
tanks 40% (0.4). Producing the calculation according to the proforma we 
find that to resupply the sub-unit and restore of battle worthiness 
requires 2 tanks. Replacements of guns are not required since, given the 
losses on both sides, the required level of superiority necessary for the 
execution of the task is preserved. 
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Table 106. Proforma for the Calculation of the Required Amount of 
the Replenishment of Sub-Units amd the 
Restoration of Their Battle Fitness. 


Personnel and Equipment for 


‘Ser!Starting Data Determined 


iNo.;Scales and Operations 


(Degree j;Forces and Equipment 

1 H 

1 OF Ce Owe eee Pe 
;Accuracy ; Tanks {Guns ;Mortars;|Btr 


;Remarks 
i 


‘l ‘Initial full strength of |} % 10.85 10.7 |! ‘Example of calc} 
‘own troops ; ‘by the proforma} 
] j ! 1 i ' ' 1 ! 
1 t ! 1 ! | 1 1 1 
12 Casualties of own troops | % 10.4 !0.2 ! Ke) determine | 
1 | | ,the required | 
13 Organic number of equip- {single {25 32. 3 ! ‘number of tanks! 
iments of own troops ‘and guns. for} 
tt | jthe replenish-; 
14 !'(1) x (2). ((0.01) {0.34 |0.14! ‘ment of a  sub-} 
‘unit if the set! 
iS 64 (1) - (4) '(0.01) '0.51 !0.56! ‘level of supe-} 
: 'riority is 2.5} 
'6 1(3) x (5) 1 (1.0) 113, 118SCOS! 'from a full} 
| | ystrengh of own, 
17 {Initial full strength of '0.6 !0.6 ! 'forces of 85%} 
enemy troops '(0.85), losses! 
| | Of own troops; 
18 jCasualties of enemy troops! % '0.4 10.3 } ‘in tanks 403! 
tf 1 ~(0.4); enemy | 
19 {Organic number of equip- |! '18 1s ae 'forces full} 
iments of enemy troops : istength 603! 
1 i «(0.6) his cas-; 
110 !(7) x (8) '(0.01) {0.24 !0.18! 'ualties in| 
t | tanks 40%; 
111 $(7) - (10) 1(0.01) ['0.36 !0.42! '(0.4). Accord-! 
rt i ting to the pro-| 
112 $(9) -— (11) 1 (1.0) '6 10 3! 'forma we find} 
1 | i jthe replenish-; 
113 |The established level of ! pas 42D 4 iment of _ the! 
‘superiority of own troops |} fsub-unit and | 
1 (deduced from relationship} ‘restoration of} 
of forces and equipments) | : ‘battle worthi-} 
iness requires 2} 
'14 1(6): (12) '(0.01) {$2.17 !1.8 ! ‘tanks. 
| ! Pot | | ! 
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iser;Starting Data Determined {Degree j|Forces and Equipment |} 
iNo.{Scales and Operations | OF Se 
'Accuracy|Tanks!Guns!Mortars/Btr} 


15 ;(13) -— (14)* 1(0.01) {0.33 
! f ! 


' 
16 jNumber of equipments nec-— } (1.0) 
essary for the replenish- ! 
‘ment: (12) x (15) 
’ | 
! 


In (15) < 0 the replenishment of forces and equipments is not required, 
the sub-unit is battle worthy and is able successfully to fulfil the given 


task beforehand. 
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Appendix 3 to Annex E 


NOMOGRAM 15. Duration of a Crossing with one Ferry. 


* 


The duration of a 'wave' is dependent on the character of the water 
obstacle and the ferrying equipments and furthermore the time required for 
loading and unloading equipment and cargo from the ferry. 


The basic data required for the calculation is the width of the water 
obstacle, speed of the current, speed of movement of the ferrying means 
(swimming) and; time necessary for the loading and unloading of equipment 
or cargo. 


In method of calculation: 
t= 2D (1+0.3V)+t 
B 1 


V 
where: 
t = Duration of one 'wave' of ferrying means - min. 
D = Width of water obstacle - m. 
V = Ferry speed - n/min. 
V = Speed of current - m/sec. 
t = Time necessary for loading/unloading. 


Example of calculation. 


To determine the duration of a "wave" of ferries swimming speed 8kph 


* 


A "wave" is the term used to describe a single passage across a water 
obstacle by one or by a group of several items of amphibious assault 
equipment (ferry, APC, etc.). 
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(133m/min) if the width of the water obstacle is 360m, current speed 
2.5m/min, duration of loading/unloading 12min. 


Solution: 


t = 2 x 360 
pe arenes (1 + 0.3 x 2.5) + 12 = 22mins 


133 
Example of calculation using nomogram. 


To determine the duration of a crossing, swimming speed 9.5kph (160 
m/min) if the width of the river is 250m, speed of current 2m/sec, time for 


loading/unloading 6 minutes. 
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Speed of movement of ferrying equipment. Speed of current metres/second 


Metres per min/KPH 3 
USW. 7 75 
160(9,5) ; 
150(9 ) 
133(8) 
120(7) 
ee ee a ee ee ee bis 2 
| 
| Width 
: m river 
Time of loading & i 0 50 100 150 200 = 250 300 350 matre: 
° * ede oe Ni i ae 
unloading, min 2? 4 6\8 0 12 % 


ee 
Pera ee UT hee ee OE ems 


Figure 49. Nomogram for the Calculation of the Duration of a Crossing with 
One Ferry. 


The nomogram gives llmins as duration of a crossing. 


Further calculations can be made to determine the overall time of a 


crossing. As in the example the overall time on the given sector (if for 
the operation 15 crossings are required) = llmins x 15 = 165mins = 2hr and 
45mins. 
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NOMOGRAM 16. Duration of Water Crossing of Tanks in a Deep Ford or 
Submerged (Schnorkelling) . 


The basic data needed for the calculation is: the number of tanks to 
cross; the established time for the crossing, and; the width of the river 
and time of the day. 

Formula of the calculation: 
Duration of tank water crossings: 
t= (D+N xd) x 0.06 


Vxn 


Number of tanks in a given time: 


N=txVxn- 0.06D 


0.06d 
where: 
t = Duration of tanks crossing - min. 
D = Width of river or length of underwater track. 
N = Number of tanks. 
d = Distance between vehicles. 
0.06 = Coefficient converting kph into m/min. 


Example of calculation. 


1. Determine the duration of a water crossing of 18 tanks on one path 
across a water obstacle of 280m in width, interval between vehicles 60m, 
swimming speed 8kph. 
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Solution: 


t = (280 + 18 x 60) x 0.06 
Se = 10min 
8 


2. To determine how many tanks can cross a river 360m wide in 25mins on 
one path, if the speed of the tanks 6kph and distance between vehicles 
120m. 


Solution: 
N = 25 x 6 - 0.06 x 360 


a As ete eae ee = 18 tanks 
0.06 x 120 


Examples of calculation usng nomogram. 


1. To determine the duration of a crossing of 15 tanks, underwater on one 
path at night across a water obstacle 300m wide. Solution: (variant a) - 
18mins. 


2. To determine how many tanks can cross under water a river 250m wide, by 
day, on one path, in 15 minutes. Solution: (variant b) —- 25 tanks. 
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Time of crossing, min 


On one route aire aa On two routes 


Number of tanks, 
by day, night 


Width of river 


26+ 13 
Task variants: 

Z/ 
- eee es 
s—_---—-- 28 +14 


Figure 50. Nomogram for the Calculation of Tanks Crossing Underwater. 
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NOMOGRAM 17. Duration of a Water Crossing. 


This is the method for establishing the duration of a forced crossing 
by amphibious assault equipments. The basic data needed for the 
calculation is: the required number of crossing points; the number of 
amphibious equipments, and; the duration of one wave. 


Formula of calculation: 


t=Mxt 
p 
_ 
where: 
t = Duration of the crossing - mins. 
M = Required number of waves. 
t = Duration of one wave. 


Pp 
N = Allotted number of amphibious assault equipments. 
Example of calculation. 


Determine the duration of a crossing of 168 vehicles in 84 vehicles 
"waves", the duration of each "wave" is l5mins, for each crossing 24 
amphibious equipments are allocated. 


t = 84 x 15 = 52 mins 


24 
Example of calculation by nomogram. 


1. To determine the duration of crossing of equipment if 88 vehicle waves 
are required, duration of one wave 12 mins, number of ferring equipments 
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Number of ferrying equipments Duration of wave, min 
15 20 25 30 40 20 
yee 
‘i 16 
14 


30 10 50 30 | 50 30 ; 
49 20 (2) 40 20 (1) 40 20 O 


(0 20 30 40 50 60 70 80 90 100 
Required number of waves 


Duration of crossing, min (hrs) 


the Calculation of the Duration of a Water 


Figure 51.  #$Nomogram for 
Crossing. 


Solution: (variant a) - lhr l1Omins. 
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2. On the nomogram it is possible to solve an inverse task. To determine 
the total duration of the crossing if the durationof each wave is l6mins, 
number of ferrying equipment 20 and each ferrying equipment carries one 


vehicle. 


Solution: (variant b) - 75 vehicles per hour. 
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NOMOGRAM 18. Calculation of the Number of Mines for the Construction of a 
Mine Obstacle. | 


The basic data needed for the calculation is the extent of the 
line/feature, which it is necessary to cover with an established density of 
mining, with an available number of mines and the density of the obstacles 
necessary on a given feature. 


Formula of calculation: 


1. Required number of mines: 


N=DxPxn 


2. Extent covered by the obstacles on the feature: 


D= N 
Pxn 
3. Density of obstacle: 
P= N 
Dxn 
where: 
N = Required number of mines for the construction of the obstacles. 
D = Front of feature, which is to be covered by mines. 
P = Density of obstacle (extent of minefield - lkm). 
n = Density of mining (number of mines in lkm). 


Example of calculations. 


1. Determine the required number of mines for obstacles on a feature 9.6km 
with a density of obstacles 0.85 (850m of obstacles on lkm of frontage of 
the protected feature) with a density of mining 750 mines on lkm of 
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minefield. 


Solution: 


N = 9.6 x 0.85 x 750 = 6120 mines 


2. Determine the extent of a feature which it is possible to protect by 
obstacles having availabile 2850 mines. The required density of obstacles 
0.75, i.e. density of mining 750 mines in lkm of minefield. 


Solution: 


750 x 0.75 


3. Calculate the density of obstacles on a feature of 7.5km long, if the 


expenditure of 4780 mines in a density of mining 800 mines per lkm of 
minefield. | 


Solution: 


7.5 x 800 
Examples of calculation using nomogram. 


l. To determine the required number of mines for the protection by mined 
obstacles of a feature 6.5km long, if the obstacle density is 0.6 and the 
density of mining 700 mines to lkm of front. 


Solution: (variant a) - 2730 mines). 
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Density of obstacles on a line/bound Density of mining 


07 8606 05 04 03 2 usw 


[ Sy ee a ee Sco roy 
n) 5 4 3 2 1 OT. 2 og eS BS TO OD 


Required no of mines Front of bound/line 


Figure 52. Nomogram for the Calculation of the Required Number of Mines in 
Constructing a Minefield Obstacle. 
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2. Determine the length of a feature, which is to be protected by 
minefield obstacles with an availability of 3000 mines, if the density of 
mining is 600 mines on lkm of minefield, obstacle density 0.7. 


Solution: (variant b) - a frontage of 7.1km. 


3. Calculate the density of obstacles on a feature 8.5km long, if 3400 
mines are to be expended in a density of mining 800 mines to Ilkm of 
minefield. 


Solution: (variant a) - 0.5km of obstacles on lkm of the _ protected 
feature. 
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the Calculation of Manpower 
Necessary for the Construction of an Engineer Fortification on the Ground. 


and Equipment, 


'Number iNorms on 


‘Ser ;Designated 
tNo. }Constructions 


NO Oo F&F WW ND 


~] 


‘Single track for 


'riflemen 
1 


! 
‘Sector trenches 
t 
J 


'MG trenches 
i 


1 
110m trenches 
t 


iGunpit - 100mm gun 
iGunpit - 122mm 
iGunpit —- 120mm Mor 
Pit for BIR 


t 
‘Pit for tank 


S 


Open slit trench 


Shelter 


Covered trench-section 


lof 


'Constr- 
fuction 


15 


20 


'Man 


;Construction | Days 


——— —;(3)* x 


— W NO 
i> e 
Oy) 


= 
\O 
° 

NO 


‘Man {Machine}; (4) 
|Days ; Hours 
14 ; 5 
10.15! - 

| | 

J t 

1 ' 

t 1 
110.5} - 

| 
'O.25! - 

' t 

1 t 
le) b= 
| 

‘A 1 0.5 
a 
14.5 | 0.7 
(oso. 5. 
10.2 | 1.0 
J t 
‘1.1! 1.4 
1 I 

! I 
'O.5 ] - 

1 i 

! 1 
11.0 / - 

1 1 

I 1 
1365. = 

! 1 

! 1 
12.3. = 

! I 

! i] 


'Machine | Remarks 
‘Hours 


irExample of calc 
iby proforma 
| : 


1 

'To determine 
'the required no 
‘of manpower and 
‘equipment for 

' the erection 
‘in two days of 
ithe following 
‘fortifications 
- see colum 3. 


'The ordered for 
'—tifications 
require 222.45 
| (~223) men days 
land 27.5 
machine hours 
1of earth moving 
fequipment. 

'The number of 
ipersonnel which} 
‘are required in} 
ithe course of 2} 
'days consist of} 
1223:2 ~ 112 


See 
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1Ser | Designated 'Number !Norms on 'Man {Machine!Remarks 
No. |}Constructions | Of iConstruction;Days |Hours } 
'Constr-| --------- ——1!(3)* x!(3) x 
fuction }Man |Machine} (4) '(5) 
tt iDays;Hours | 
a a a NO a 
i 
1 lj 2 cr 3 ¢f4 4 5 | 6 | FY 8 
a ae Na a I Na a NE i ee a tS 
! 
'14 !Cover for GAZ-69, | 6 i.2 1) 0.5 ise 2 'men; Besides 
’ 'GAZ-66 ‘one bulldozer 
tot 1is required 
115 |Cover for ZIL-157 14 it ' 0.6 [4 12.4 since 30.5 
{ 1 1 ' 1 1 i —-——— = | 
t t 1 I ! ! 
: : 5 rl ' 0.4 5 2 2.20 
i t i ( i 1 
I i i 1 i ' 
t ! i I 1 i 
t | ! 1 j I 
j t ] | ! ! 
] I I t 1 t 


1 

1 

7 ‘In all in lines 
1(6) and (7) 


Figures in brackets 
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Table 108. Proforma for the Calculation of the Duration of a River 
Crossing of Sub-Units on Amphibious Assault Equipment. 


‘Ser {Starting Data i Degree iCalculation Variant!Remarks 
iNo. ;Determined Scales | Of | ee rr ee : 
and Operations ‘Accuracy 
1 {Number of tanks to Single (1.0) }16 ‘Example of calcu- 
t 


tbe found on GSP tlation by the 
| proforma. 


'To determine the 


(12) or (14) 


t 

t { t ! 

t I i i | 

i | | ! ' 

i | i 1 t t 

t t | ! i i 

] t 1 ' ! ' 

'2 '!Number of tanks to isingle (1.0)}18 } 'duration of a 

'be found on ferries ‘crossing of sub- 
tt ! ‘units, consisting ! 
13 {Number of wheeled single (1.0)!67 | 'if 34 tanks and 67! 
; ‘vehicles to be found ! 'vehicles, with the} 
t | ! ‘allotted number of! 
'4 ‘Number of GSP ‘single (1.0) } “ ; ‘amphibious assault; 
tf ;equipment: (GSP-3, | 
‘5 {Number of PTS single (1.0) /4 : ! iPTS-4, ferries 3).; 
t tt iCapacity of 
'6 {iNumber of ferries ‘single (1.0) ;3 'ferries 1 x tank |} 
td ior 4 x wheeled 
1\7 Capacity of ferries isingle (1.0) {4 'vehicles. 
| (according to wheeled } : ‘By calculation 
'vehicles) roverall ferrying | 
: ‘time — 2hrs but 
'8 |!Duration of wave GSP jmin (1.0) fi3: 33 duration of tank | 
t ' t i i i j ! M4 ; l I 
'g 'Duration of Wave PTS !min (1.0) !12 ! | ihogyying seria ! 
i i ’ t ' i t j | 
] t t 1 i i 1 ! ! 
(10 {Duration of wave - 'min (1.0) rib: 3 
| ferries 
' ' I i i j | ’ ! 
| ' { ' t 1 1 1 ' 
ill} (1) x (8) | (10) 1210 | 
I i | 1 i ] t ] ! 
! | 1 ' ! i 1 i ! 
p12 | (11): (4) | (10) i70 | 
t 
113 i (2) x (10) i (10) '270 | | | | | 
t ] t ] t | ! t 1 
114 { (13): (6) | (10) 190 | 
tt I 
i115 }To select the greater: } (10) '90_—C! ! 
tt q 
i 1 | | | 1 | i i 
I t i i t ! 1 I 1 
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Since the overall time of the 


crossing is equal to the time of ferrying the tanks. 


In the (20) < the calculation ends, 
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Appendix 4 to Annex E 


* 
NOMOGRAM 19. Engagement of Personnel and Weapons by Artillery Fire . 


The data for the calculation consists of: 

a. Number of guns and their calibre (also mortars). 

b. Characteristics of the target (area of target). 

c. Level of protection of personnel and weapons in the target area. 
d. Fire mission -— (destruction, neutralisation). 


e. Planned duration of fire. 


The formula of calculation. 


S =N xn 
1 1 1 
m 
1 
where: 
S = Area in hectares for the engagement of personnel and weapons. 
1 
N = Number of guns/mortars and calibre. 
1 
ni = Number of rounds per gun/mortar per min dependent on max, permitted 
rates of fire. 
m = Density of rounds per hectare. 


Example of calculation. 


Determine the area of neutralisation of personnel and weapons by a 
fire mission of 18 x 122mm How for a duration of 5 minutes, if each gun 


Takticheskiye Raschety, p50/51. 
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according to the maximum permitted rates of fire in that time fires 25 
rounds, the reguired rounds on 1 hectare = 8 rounds. 


S = 18 x 25 = 5.6 hectares 


80 


* 
Examples of calculation according to the Graph. 


1. To determine the effective fire probability of 12 x 122mm Hows in the 
neutralisation of personnel in the open for 15 minutes. 


On the graph with the "dashed red line" from the point "15" minutes 
on the "duration of fire" scale go upwards until the dashed red line nears 


the maximum permitted rates of fire curve for 122mm How. From this point 
follow the dashed red line horizontally across to where it cuts the "number 
of guns - 12" line. Then follow the dashed red line downwards until it 


cuts 122mm line - troops in open. From here horizontally across to where 


2. Determine the duration of fire by 12 122mm How on personnel in_ the 


A RE SCTE 6 SEED 


3. To determine how many 100mm guns and ammunition are required for the 
neutralisation of a hastily occupied strongpoint - area 7.2 hectares for 10 
minutes. 


A ES AS SA | ATO 


* 


Takticheskie Raschetii, p5l. 
*&k 
This line should cut exactly on 33. But error can caused by improper 
curve between 10 and 20 mins on maximum permitted rates of fire graph on 
incorrect reproduction of 'Quantity' of guns required - 12 guns. 
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Where it intersects "maximum permitted rates of fire" curve for 100mm gun. 
From there left horizontally. From the point 7.2 hectares in area of 
"engagement" scale go horizontally left to where it cuts 100mm gun on 
"unobserved protected personnel and weapons" scale and further vertically 
to where it cuts the "number of guns required" - 36 scale. The point where 
this line crosses the "amount of ammunition required scale" is 1800 rounds. 
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NOMOGRAM 20. Duration of Fire Without a Change of Gun Position. 


Formula of Calculation: 


(D -d D —- d) 


t= (---— - -----—-) x 60 - tc 
(V V ) 
B cm 
or 
( 1 1 ) 
t= (D-d)(—- - -—-) x 60 - tc 
(V Vv) 
B cm 
where: 
t = Duration of fire without a change of gun positions or time on 
position - mins. 
D = Actual distance of effective fire — km. 
d = Established distance of gun position from the forward line of 
troops — km. 
V = Speed of advance of own troops — kph. 
B 
V = Speed of guns/weapons in moving positions - kph. 
cm 
60 = Coefficient from hours to minutes. 
t = Time allowed for vacating position/occupying position. 
e 


Example of calculation. 


one 


own 


To determine the duration of fire from mortars without moving 


positions if: 


distance of position from front own troops - 3km -d 
actual distance of effective fire - 7.5km - D 
speed of advance own troops —- 5km - V 

B 
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speed of sub-units in moving position - 25kph - V 
cm 
time of for vacating/occupying positions - l15mins - t 
| Cc 


t = ((7.5 - 3) - (7.5 - 3)) x 60 - 15 
(ae —) 
( 5 25) 
(4.5 4.5) 
= (—- - —-) x 60 - 15 
(5 25) 


(0.9 - 0.18) x 60 - 15 


0.72 x 60 - 15 


AS.-=-15 


28mins 


Range of mortars. 


Example of calculation according to graph using Figure 54. 


1. Determine the actual firing time of guns on one fire position if: 


distance of position from front own troops - 6km -d 
actual distance of effective fire - 14km -D 
speed of advance own troops - 6kph - V 
speed of sub-unit in moving positions - 15kph - - 
cm 


2. It is necessary to determine the difference between D and d. This is 
8km. On both "firing range less distance own troops" scales make a mark at 
distance 8. From 'B' on the lower scale draw vertically to "speed of 
advancing sub-units - 6". From 8 on the upper scale we draw another 
perpendicular to "15 - on fire weapons speed line". 


From both points of intersection draw horizontal lines to scales I 
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and II. From scale I draw a line writing scale II (where horizontal from 
"15" on fire weapons speed cuts) through to "duration of time of 
guns/weapons on position". From this we read off - 48 minutes. However 
for ‘out of a crisis' and occupation of said position allow 20 minutes, 
therefore length of time on gun position cannot be more than 28 minutes. 


A quick check with the formula gives us 28 minutes - see working 
below: 
D = 14km 
d = 6km 
V = 6kph 
B 
V = 15kph 
cm 
t = 20min 
c 
((D — d) (D - d)) 
t= (---— - ---—) x 60 - 20 
( V V ) | 
B cm 
144-6 14-6 
= —----——- - ----—— x 60 - 20 
6 15 
8 8 
= oem -— ——— x 60 — 20 
6 15 


1.33 - 0.53 x 60 —- 20 


48 - 20 = 28mins 
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Sub units speed of movement KPH 
15 10 6 3 0 


10 
Fire wpns speed KPH , 20 15 10 
0 


I 20 

30 

40 
Firing range less dist 

50 
of tps 0 

60 

70 

80 

90 
Firing range less dist Duration of time of wns/wpns on posn 


of tps 2018 16 4% 12108 6 4 20 


Figure 54. Duration of Fire Without Changing own Position. 
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NOMOGRAM 21. Time Spent in Changing Gun Position. 


Formula of calculation: 


60 x D 
t=————-+t +t 
1 2 
V 
where: 
t = Time spent in changing positions - mins. 
60 = Coefficient hours to minutes. 
D = Distance away of new position —- km. 
V = Speed of movement during change - kph. | 
t = Time spent vacating position. 
1 
t = Time spent occupying new position. 
2 


Example of formula. 


To determine the time spent in changing positions if: 


D = 15km 
V = 35kph 

t = 12min 

1 

t = 15min 

2 

60 x 15 
t = —----- +12 + 15 = 53mins (52. 71mins) 
35 
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Example by graph using Figure 2l. 


D = 8km 

V = 30kph 
t = 15min 
1 

t = 15min 
2 


60 3h 

50 

40 

ie I I Speed - KPH 
- id 
10 \ 

60 {2h 60 : 0 20 
50 40 20 5 
Zot 20] [40 30 
30t 0 60 40 
20+ | 

10 | | 

60 {7h 


024 6 8 0 2 %& 6 18 2 
Distance of gun posns 


30 


Time spent in changing gun positions 


Figure 55. Time Spent in Changing Gun Position. 
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Proforma No 7. Calculation of the Fire Capabilities of Artillery. 


The method for the determination of the overall area of engagement of 
enemy personnel situated in the open by the available number of guns 
(mortars) comes from a planned duration of fire. 


The data for the calculation is the information about the number and 
type of guns (mortars) allotted for the engagement, depending on the rate 
of fire of a given type of gun or mortar. 


The formula of calculation: 


n 
N xn 
1 1 
S = seece=- 
mi 
i=l 
where: 
S = The overall area of engagement of the enemy with a determined 
number of guns and mortars in a set time —- hectares. 
N = The number of allotted guns (mortars) of a particular type. 
1 
n = The number of shells (bombs) fired by one gun (mortar) of a 
1 
particular calibre in a set time of firing - shells. 
m = The number of shells (bombs) required for the necessary engagement 


of the enemy on one hectare of the target. 


In the calculation the calculating proforma (Table 109) is used. 
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Table 109. Proforma for the Calculation of Artillery Capability. 


'Ser/Starting Data Determined ;Degree ‘Calculation 'Remarks 
‘INo.{Scales and Operations lof iVariant 
iAccuracy se cam 
t t 
I 


I 
t 
bo ‘Example; 1 {| 2 


1(8) + (10) + (12) 
i 


i] 

] 

i iNumber of 122mm guns i single (1.0); 18 | | | 
1 1 ' ! ! { I 
'2 ‘Number of rounds expendedjshell (1.0) ; 40 '10mins. Rounds 
‘during the fire mission | ; ‘per gun. 4 
| (intense) 'rounds per min 
t I I { ] i t 
{ | ! 1 ! ] t 
‘3. {Number of 100mm guns ‘single (1.0); 12 | 
i] ] i 1 I 1 1 
t 1 ] i ' ! 1 
'4 ‘Number of rounds expendedjshell (1.0) ; 50 
‘during the fire mission |} 
i | (intense) rt ott 
I ! } PoP | 
‘5 ‘Number of 120mm mortars jsingle (1.0); 12 
t | ! 1 { ( t 
1 I { 1 i I | 
'6 |INumber of bombs expended j;bomb (1.0) ;{ 35 : 
‘during the fire mission | ; 
i 1 (intense) rot 
tI tr ot | 
17 i (1) x (2) i (1.0) | 720 | | ! 
1 | t 1 { 1 ! 
18 {(7):20 1 (0.1) | 36 rot 
tt rt ott 
19 4(3) x (4) 1 (1.0) | 600 
' ' 1 1 ' I ! 
t ! t ! t 1 1 
'10 !(9) x 30 '(0.1) ! 20 
i i i 1 1 t 1 
I 1 i | ] 1 1 
iit i (5) x (6) i (1.0) | 420 1 ! | 
1 ! { l ! | ! 
'12 !(11):60 '(0.1) | 42 
1 i J i] I | 1 
I ( J 1 ! ( { 
113 Overall area of hectares ' 98 
‘engagement of the enemy ; (1.0) : 
ro ot 
1 i ] ' ] i 
q I 1 ' t ’ 
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iser;Starting Data Determined !Degree ‘Calculation {Remarks 
\No. |Scales and Operations lof Variant 
iAccuracy Sa 
i 
] 


! 
! 3 Example} 1 | 2 | 


t 
I 
' 
i 
= 

] 
‘Example of Calculation according to the proforma 
I ] 
| ' 
' 
i 


To determine the fire capabilities of artillery in engaging enemy! 
ipersonnel situated in the open by a 10 minute fire strike/mission. For! 
ithe engagement 18 x 122mm How, 12 x 100mm gun and 12 x 120mm Mortars are! 
tallotted. During the course of the fire mission 40, 50 and 35 rounds! 
iwill be fired respectively*. According to the proforma the overall area! 
iof enemy personnel to be engaged within a 10 minute fire strike is 98! 
‘hectares. 
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Appendix 5 to Annex E 


Proforma No 9. Number of Aircraft (Helicopters) for the Transportation of 
Loads. 


The basic data needed for the calculation is the mass of the 
transportable loads, their transportability, the useful load capacity of 
the aircraft (helicopters) allotted for the transportation, length of air 
route, speed of the flight, and furthermore the time, necessary for 
technical maintenance, refuelling and rest of crews between sorties. 


Formula of the calculation: 


Px kK 2D 7 N 
P 
NS SSS a. eee k= Se hee 
Pp P pass Pp 
q V t K 
Pp Pp 
where: 
N = Required number of aircraft (helicopters) sorties for 
Pp 
transportation of loads (ordered op). 
P = Overall mass of loads - tons. 


K = Coefficient of load transportability in relation to the useful load 
carrying capacity of the aircraft (helicopters). The size of K is 
always greater or equal to 1. For example if the utilisable load 
carrying capacity of an aircraft is 8 tons, then into it, it is 
possible to load only 5 tons of cargo (because of its character, 
dimensions, volume - of the load and dimension of the airforce), 
then the coefficient of transportability of a given type of 
aircraft will by 8:5 = 1.6. 


gq = The useful load carrying capacity of the aircraft (helicopter) in 
given circumstances - ton. 


t = Duration of one sorties —- hours. 
Pp 

D = Range of transportation — km. 

V = Average speed of flight — kph. 
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= Dead time (average time, necessary for loading, carloading, 


technical maintenance, refuelling, etc. for one sortie). 

Number of sorties, which may be undertaken by aircraft ina laid 
down time (ordered down). 

Laid down time. 


Required number of aircraft ite a of transportation of 
loads in a given period (ordered op). 
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Table 110. Proforma for the Calculation of the Required Number of Aircraft 


(Helicopters) . 


'Ser'!Starting Data ‘Degree 
'No./Determined Scales lof 
'and Operations ‘Accuracy 
I i 


! 
'] ‘Overall mass of loads;T (0.1) 
| 


! 
1 ! 
'2 {Coefficient of 


aircraft (9): (13) 
(awarded up) 


I 
j 
'(0.01) 

'transportability 
( | ! 
| ! ! 
'3 !Load carrying it (0.1) 
| icapacity of aircraft 1 
| { 1 
4 ‘Length of flight im (10) 
! { i 
'5 'Speed of flight ‘kph (10) 
1 t t 
I | ! 
'6 ‘Waiting time ‘hrs (0.1) 
i | ! 
1 1 { 
'7 ‘Established time of . jhrs (0.1) 
‘transportation 
! i | 
1 { { 
18 {(1) x (2) '(0.1) 
| 1 i 
I 1 t 
'9 §6©!(8):(3) (awarded '(1.0) 
‘up to larger) 
t i 1 
t 1 i 
110 | (4) x (2) | (10) 
i t t 
44 i (10: (5) i (0.1) 
1 1 t 
i12 i (11) + (6) 1 (0-1) 
| i i 
113 1 (7): (12) 1(1.0) 
' (awarded down) 
J | i 
! 1 1 
'14 !Required number of Single 
| '(1.0) 
1 | ! 
1 j ! 
! q i 
1 t ! 
i t ! 
{ i 1 


‘Calculation 
'Variant 


‘Example; 1 


2 


mph 437.50 


‘Example of calculation 
'by proforma. To deter- 
‘mine the no of aircraft; 
'for the transportation | 
'of 38 tons if the use- | 
'ful load carrying capa-| 
‘city of the aircraft is; 
'12 tons the coefficient; 
‘of transportability of | 
‘loads is 1.5, length of; 
'the route is 820km, 
'average speed of flight; 
'is 700kph, dead time 3 | 
‘hrs. Time of transpor-j 
‘tation is established | 
las 6hrs. 
‘Conducting the calcula-; 
‘tion we detemine that | 
'for the fulfilment of | 

! 

! 

j 

1 

{ 

1 

| 

| 


'the task in the laid 
'time in the given con- 
'ditions demands 5 
'aircraft. 

H 


CR-65 NATO UNCLASSIFIED 


NATO UNCLASSTIFITIED 


-607- 


Proforma No 10. Calculation of the Duration of Transportation of Loads by 
a Given Number of Vehicles. 


Formula of Calculation: 


Px K 2D N 
Pp 
N =—--;t =—+#t +t ;K =—; 
P p nxB pass P 
q V N 
(D ) 
T=K xt ;T =T- (-+t ) 
P p 1 pass 
(V ) 
where: 
N = Required number vehicle sorties. 
P | 
Pp = Overall mass of loads to be transported - tons. 
K = Coefficient of transportability of loads. 
gq = Load carrying capacity of vehicles — tons. 
t = Duration of one sortie - hours. 
p 
D = Range of transportation —- km. 
V = Average speed of vehicle movement —- kph. 
t = Duration of loading/unloading of vehicles - hours. 
nx B 
t = Dead time (time for refuelling, technical maintenance, deivers 
pass 
rest period after each sortie). 
K = Number of sorties for each vehicle. 
P 
N = Available nominated number of vehicles. 
T = Duration of transportation of loads with return of transport. 
T = Duration of transportation of loads without return of transport. 
1 
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of Loads by a Given Number of Vehicles. 


Proforma for the Calculation of the Duration of Transportation 


'Ser!Starting Data 
'No. |Determined Scales 


'and Operations 

I 

‘Overall mass of 
‘transportable loads 
t 


| 

'Coefficient of load 
'transportability 

t 


1 
'Vehicle load capacity 
1 
1 
Length of transporta- 


'tion 
] 


1 

'Speed of movement of 
‘vehicle transport 

i 


| 

‘Duration of loading/ 
‘unloading 

| 


i 
'Dead time (drivers 


'rest, refuelling, 
‘etc. ) 


(1) x (2) 


(9):(3) rounded up 


11): (5) 
(12) + (6) + (7) 


(10: (8) rounded up 


| 
| 
1 
i 
I 
! 
'(4) x 2 
i 
I 
! 
1 
: 
! 
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(0.1) 
(0.1) 
(1.0) 
(1.0) 
(0.1) 


‘ 
' 
t 
j 
] 
t 
i 
1 
I 
t 
t 
I 
} 
1 
1 
{ 
i 
1 
1 
I 
i 
I 
i 
' 
1 
1 
'single 
' 
t 
I 
I 
t 
I 
! 
' 
I 
j 
i 
t 
| 
| 
I 
1 
i 
| 
J 
t 
I 
! 
j 
! 
| 
| 
I 
i 


‘Calculation 
\Variant 


'Rxample; 1 


0.5 


Remarks 


‘Example of calculation 
'by proforma. 
! 


1 

'To determine the dura- 
‘tion of transporting 
'38.5T by 12 vehicles 
‘with load capacities of 
'3T over a distance of 
'85km if the coefficient 
'of transportability is 
11.5, speed of movement 
'of the vehicle trans- 
'nort is 25kph, duration 
‘of loading/unloading is 
'30min, dead time lhr. 
'Deducting the calcula- 
'tion according to the 
‘proforma, we find that 
‘under the given condi- 
'tions in the transpor- 
‘tation of loads with a 
'return of vehicles 
‘requires 16.6hrs. in 
'order to calculate the 
'time of transportation 
‘without the return of 
'the vehicles from the 
'time (16.6) we deduce 
'the duration of the 
'return and dead time, 
fies 


(85) 
'16.6-(—— +1)= 16.6 - 
(25) 


- (3.4 +1)=16.6 - 4.4 
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iSer/Starting Data ‘Degree {Calculation {Remarks 
iNo.}Determined Scales lof Variant 
1and Operations ;Accuracy |77- 777" —| 
tf iExample; 1 { 2 | 
come ree eee Ena Ie See ON SE a a RY LO EN Tt re Pee a Oak eet SOLD oa ae Te es 
| 
115 j;Duration of transpor-/hrs (0.1)! 16.6 ! 
ttation with the '= 12.2hrs 
rreturn of the motor '! : 
transport (14) x (13)! ’ 
i t t I i] ' i 
I ! ] 1 ! i 
16 (4):(5) + (7) i (0.1) | 4.4 | | | 
i 1 | ! 1 ! 
117 {Duration of transpor-!hrs (0.1)! 12.2 ! 
rt ott 
| i i ] 1 i 
] 1 1 ' { t 
I ! ' ' ] t 
] ! ' ! t ! 
i J J ] i 1 
1 ! ! L 1 ] 
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Proforma No ll. For the Calculation of the Necessary Amount of Transport 
for Moving Loads in a Set Time. 


Formula for Calculation: 


Px kK 2D T N 
Pp 
N =o 7 t =— tt +t ;K =—;,N=— 
P p nxB pass Pp 
2 V t K 
p Pp 
where: 
N = Required number of vehicle sorties. 
Pp 
P = Overall mass of load - tons. 
K = Coefficient of transportability. 
q = Load carrying capacity of vehicles - tons. 
t = Duration of one sortie - hours. 
Pp 
D = Range of transportation — km. 
V = Average vehicle speed of movement — kph. 
t = Time of loading/unloading. 
nB 
t = Dead time. 
pass 
K = Number of sorties in a laid down time. 
P 
T = Laid down time of transportation - hours. 
N = Required number of vehicles. 


CR-65 NATO UNCLASSIFIED 


NATO UNCLASSIFIED 


-611- 


Table 112. Proforma for the Calculation of the Necessary Amount of 
Transport for the Transportation of Loads in a Set Time. 


iser;Starting Data ‘Degree {Transportation !Remarks 
iNo. |Determined Scales lof Variant 


] 
;and Operations ‘Accuracy |------------- —! 
fo | ‘Example! 1 | 2! 


D 
sortie 
(6) + (7) + (12) 


t 
i. {Overall mass of trans!T (0.1) | 42.5 ! Example of calculation 
| i=portable load : ‘by proforma. 

i j | ] 1 ] 
1 t ! t 1 1 ! 
12 {Coefficient of load !(0.01) i deeos 3 'To determine the 
itransportability : ; required number of 
: ‘vehicles for the 
13 Vehicle load carrying!T (0.1) ! 2.5 rtransportation of 42.5T! 
| Ccapacity : rover a distance of 65km! 
| Po Se ‘with 14.5hrs, if the 
14 Length of transporta-!km (1.0) ! 65 coefficient of transpor | 
| 'tion i~tation of load is 1.25! 
tt ! =!  'gpeed of movement of ! 
15  iSpeed of movement of !kph (1.0)! 30 itransport is 30km, load! 
ttransport carrying capacity of 
ivehicles is 2.5T, 
{6 {Duration of loading/ {hrs (0.1)! 0.5 ‘duration of loading/ | 
‘unloading (per sortie! unloading is 30min, 
! —! (wave) | =! 'qead time on each 
I ; ! ‘sortie 2hrs. 
17 jDead time per sortie !hrs (0.1)! 2 
1(driver rest, refuel-! 
1 Ling) ! : , a | 
1 | rt oY 
i8 ;Set time for transporfhrs (0.1)! 14.5 ! 
|  jotation ro oft 
tt tr ot 
19 i (1) x (2) i (0.1) | 52.1 | | | | 
| t { ! 1 { ' ! 
10 i (9) = (3) rounded up i (1.0) | 22 1 | ! | 
i ! ! 1 ! ! 1 | 
iid i (4) x 2 i (1.0) ! 130 | | | | 
' ' I t i i { ! 
p12 {| (11): (5) 1 (0.1) 7 
t ee ee 
113 |Duration of one rhrs (0.1)! 6.8 : 
tf | rT ot | 
| ! ! i i 1 H i 
I i 1 I ! I i 1 
{ | I I I ! 1 I 
1 i I i ! ! | | 
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'Ser {Starting Data 'Degree {Transportation ;Remarks 
'No. |!Determined Scales lof 'Variant 
; sand Operations \Accuracy ——— =I 
' i 
' { 


! ‘Example; 1 | 2 


14 }(8):(13) rounded down; (1.0) 
| i 
! 


; | 
! ' i 
! ! : 
'15 !The required amount ; (1.0) ae | ! 
1 iF 

! ! i 


'of transport 
'(10):(14) rounded up | 
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Proforma No 12. For Calculation of Time Taken to Transport Sub-Units by 


Rail. 


Formula for calculation: 


CR-65 


(D N-l1) D D 
1 
( ) | 
t= (- + -—----) x 244+—-+—-+t 
V n ) V V 
1 


Time of troop transportation by rail - hours. 


Length of railway route — km. 
Average train speed — kpm. 


Number echelons to be transported. 


0) 


Rate of transportation (from loading conditions and character of 


railway route), trains — 24 hours. 


Coefficient of conversion 24 periods to hour. 


= Distance of FUP/concentration area to station — km. 


Average speed of movement from concentration area to 


Distance from unloading station to new concentration 


Average speed of movement to new concentration area 


Station — kph. 


Time in organising transportation - hours. 


NATO 
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station - kph. 
area — km. 


from unloading 
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Table 113. Proforma for the Calculation of the Duration of Transporting 
Sub-Units by Rail Transport. 


iser;Starting Data ‘Degree |Calculation|}Remarks 
'No. |Determined Scales lof Variant 
! fand Operations ‘Accuracy |--------- —! 
| ! eer ee ! 
Oc a Na GI a a a Ne a le EOL ee ap Rl eh Th Een 
1 ! 
rl jLength of rail route {km (10) |! 
' t i t 1 i 1 | 
1 { ! I i ! 1 1 
12 Average speed in 24hr !km/24hrs ! 
| period | (10) ee ee 
a ! PoP ot | } 
13 {Number of transported {single 
‘echelons reduced to a /(1.0) 
| single unit ee 
| ! a ae ! 
'4 {Rate of transportation!single | i 
t ] i I i ! 1 ' 
| I ; (1.0) t 1 ! ' ! 
t i 1 I i I | 1 
| t t i 1 I ! ! 
15 {Distance of FUP from !km (1.0) ! 
| 'loading area (station) | ; 
I t t 1 ' ! i 

t 1 I | ! 1 ! 1 
16 {Average speed of move-|kph (1.0)! 
iment to loading area | ; 
| I { I ' i i ! 
! ! ' ! 1 1 { ! 
17 {Distance of new concenjkm (1.0) |! 
'—tration area from 
‘unloading point ; 
| | (station) es ee 
| ! rob tg ! 
18 {Average speed of move-jkph (1.0)! 
iment to new area ; 
1 ee ee 
19 ;Time on organising 'hr (1.0) |! : 
| transportation ; 
| 1 t ' 1 1 t ! 
| 1 i ' ! t 1 | 
1L0 | (1): (2) 1 (0.01) 
i 1 I ! | i ! H 
i ! ! 1 t t 1 ! 
;1l 7 (3): (4) 1(0.01) | | FY 
| } Poof ot ! 
j12 i (10) + (11) (0.01) | | 
| I ! 

1 ! I i i 1 1 | 
113 {(12) x 24 ; (1.0) ee 
1 | ' i i 1 ] | 
| | { 1 t ! { i 


1 
| 
| 
| 
| 
| 
I 
I 
| 
F 
! 
! 
! 
| 
{ 
! 
I 
1 
| 
! 
| 
{ 
i 
| 
{ 
| 
! 
! 
| 
| 
i 
i 
{ 
| 
i 
i 
! 
| 
i 
{ 
! 
i 
{ 
I 
i 
| 
| 
| 
! 
I 
{ 
! 
! 
I 
{ 
! 
{ 
| 
| 
{ 
I 
| 
{ 
| 
| 
i 
{ 
| 
i 
| 
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'Ser}Starting Data 'Degree |Calculation;Remarks 
'No. !Determined Scales lof 'Variant 

'and Operations ‘Accuracy |-------- ——| 

/ ' ' t 1 1 2 i 3 | 

i ! | ] I | 

!________-__ nnn fone 
114 {| (5): (6) | (0.1) I 

1 | ! t | I | 

I t t ! t ! t 

115 | (7): (8) | (0.1) ee ee 

tf ee 

'16 !Time taken to transport fhrs (1.0) | 

; 'of troops by rail: 

i (13) + (14) + (15) + (9); 

t I 1 1 ! 1 

{ ] ' 1 ] I 1 

'17 !Time of transportation {|24hrs : 

i  1(16):24 iperiods {| | | 1 

1 0.2) of $ FY 


CR-65 NATO UNCLASSIFIED 


NATO UNCLASSIFIED 


-616- 


NOMOGRAM 22. Traffic Carrying Capacity of a Route. 


Calculation of the traffic carrying capacity of routes takes into 
account: the quality of the road, type of movement of transport and 
conditions of movement. 


The basic data required for the calculation is speed of movement of 
transport, distance between vehicles, character of movement, one or two 
lane, the coefficient of the reduction of the traffic carrying capacity 
taking into account movement in columns, and coefficients, allowing for the 
interaction on the route of railway lines of different capacities. 


Formula of Calculation: 


Vxqxk 
N = ------- — x 1000 
dxkK 
where: 
N = Traffic carrying capacity of road, vehicle per hour. 
V = Speed of movement — kph. 
gq = Coefficient, taking into account the influence of returning movement 
in a two lane movement (1.6). 
k = Coefficient Kj int 0 
sean Grannis FA*SRALSTEOIEPM Ne oipkensefy_of, Bhatgomovgment 420 
0.4). 
K = Coefficient of lowering the traffic capacity taking into account of 


movement in columns in speeds of 10kph - 2.8; 20kph - 2.4; 25kph - 
2.2; 30kph — 2; 40kph — 1.8; 50kph —- 1.6. 


1000 


Coefficient of converting km to m. 


Example of calculation. 


Determine the traffic capacity of a section of route given that 
permitted speed -— 30kph, two lane movement, distance between vehicles 75m, 


route is cut by a railway main line with an intensity of movement 50 steam 
trains in 24 hours. 


CR-65 NATO UNCLASSTFEFIED 


NATO UNCLASSTFITIED 


-617- 


Solution: 


30 x 1.6 x 0.57 
N = --------------- x 1000 = 182 vehicles in one hour 
75 x 2 


Reducing the distance between vehicles to 25m increases the traffic 
capacity to 546 vehicles per hour. Without the railway crossing then under 
the same conditions the traffic carrying capacity is increased to 960 
vehicles per hour. 


Examples of calculation using nomogram. 


1. To determine the traffic carrying capacity of a road with single lane 
movement if the permitted speed is 40kph and 30m between vehicles. 


Variant a gives 740 vehicles per km. 


If it is necessary to include the effect of a railway on the above 
example with, say, a rail intensity of 40 steam trains per 24 hours then 
the vehicle carrying capacity drops to 480 per km. 


2. Determine what interval between vehicles is required to achieve 400 
vehicles per km if the permitted speed on a single lane road is 30kph, with 
a railway crossing with 30 trains in 24 hours. 


Solution: (variant b) - not more than 28m between vehicles. 
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Speed of movement, KPH Distance between vehicles, m 
20 10 
25 25 
30 
40 JO 
50 Bee Nei apc fee sf) 


© emus © Gums 8 tees 0 Gre 6 tee © que 0 came ¢ Guam ¢ emeees 


| 
| 

| 
i 


| 
Traffic capacity of road NN | , (00 
(1) vehicles per hour \ Z 


| 
Zag 20 ane 6 4 45 A 


300 800 700 600 500 40C 300 200 35 9P"'’ 10 20 30 B 
! Z (00 Speed of movement, KPH 
| 200 
| 500 A. One lane movement 


B. Two lane movement 


os —-—  —- —- —- + 400 
50 500 
a0 600 
30 
Intensity of intersecting rail movement ae 
Steam trains in 24-hour period 600 
(starting at midnight) goo Traffic capacity of road (2) vehicles per hour 


Figure 56. Nomogram for the Calculation of Traffic Capacity of Roads (Main 
Routes) . 
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ANNEX F 
STATISTICS OF LOSSES AND REPAIR RATES 
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Offensive Operations Table 114 620 


Correlation of Reparable and  Non- 
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of Move Forward of Forces on Volume of 
Work to be Carried Out on Repair of 
Tanks Table 120 626 
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* 
Table 114. Manpower Casualties of Tank Armies in Offensive Operations. 


| jOperation iArmy;Casualties in Manpower 'Remarks 
J i i ne AR Ae oe Re Pn se ee I ee Pe es ee | 
| i t i 1 
i (Overall % in rela- !Killed and |! 
a ition to strength at!Missing % 
a start of operation |from overall! 
Oa cc ts ca ip cl a a a a a hae et ee ee ees 
{ 

'1'Orel '2TA 111.2 131.8 
-_ 'ATA !21.1 128.2 
i j t I i i 
1 ' I I ' 1 
| 2;Belgorod-Kharkov (1TA 124.9 124.1 
’ i t ' J ] 
' ! ! { ! ! 
13,Proskurov-Chernovits/1TA !22.9 120.9 
ee | | I t f 
I { { ! ! | 
14'Lvov-Sandomir '3GTA/14.5 126.3 
-_ ‘ATA !10.8 125.9 
i: | : ! 
15 |Lyublin-Brest 12TA !10.2 124.9 
! ot t i] | ] 
| t t ] ! 
16!Visla—Oder '1GTA!14.5 127.0 
4 !2GTA!7.2 ole5 
-— | 3GTA'8.7 124.0 
t 4 § ' ] ! 
' | t H 1 ! 
|7,;East Prussian 15GTA!17.5 124.0 
1 4 I t ! ’ 
I { ! { ! ] 
18iEast Pomeranian 1 1GTA!12.4 123.0 
na '2GTA!'14.5 116.0 ; 
I i ] I 1 i 
| I 1 ! ! 
19;Berlin 1 2GTA!12.4 120.0 
ot | 3GTA!14.7 121.0 ; 
' 4 ] i 
i st i | 


Tankoviy Udar, A. I. Radziyevskiy, Table 32, p.241. 
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Correlation of Reparable and Irreparable Casualties of ‘Tanks 


and SP Guns in Tank Armies in Several Operations of the Great Patriotic 


War. 


'Lvov-Sandomir 


| 

2GTA!Orel 
'Visla-Oder 
! 


J 


t 

A4GTA {Orel 
i\Visla-Oder 
' 


> 


U1 


| 

{ 

1 

! 

i 

] 

j 

] 

1 

i 

i 

i ] 
' 3GTA ! Visla-Oder 
I j 
1 

| 

] 

i 

] 

| 

i] 

( 

| 

I 

| 


! 

5GTA|East Prussian 
| 
i 


NO 


1On average 


1; 1GTA!Belgorod—-Kharkov 


{East Pomeranian 
J 


iPeriod ;Casualties Liable for Repair 


funder | ——-- a 
‘Casualties due to 


'Consid-}Casualties 


1reration!Due to Battle!Tech Reasons and 


iin days}Damage in % 


129! 55.5 

112 '! 79,2 

1 g ' 60.0 

j 1 

! ! 

1 9 ' 70.3 

' 16 ! 70.6 

i j 

! ! 

119)! 75,7 

i | 

1 ] 

110 36! :-:94,3 

113 =! 78.0 

I t 

] 1 

125 ! 46.4 
46.4 


| 16 


NO 
A a 
e 

W 


1Bogging Down in % 


Tankoviy Udar, A. I. Radziyevskiy, Appendix 5, p.266. 
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* 
Table 116. Percentage of General and Daily Average Casualties of Tanks 
and SP Guns of Tank Armies in Several Operations of the Great Patriotic 
War. 


'Ser |Army}Operation 'Period !General!Beyond!Daily Average |Remarks 
'No. | 'in which! losses !econo-;Casualties | 

, 4 ‘casual- jrepair jmical |------------ wae 

‘ties ‘the ' repair |General {Beyond | 

: 'were 'opera- j|casu- | % 'Econo- |} 

| 'suffered ; tion 'alties |} 'mical | 

t i(days) | {Repair | 

Ue eee ee ce ee ee ee eee me ne ee ete eee mene ec a an en ND Mn SN NE DD EE SS SS Seen ee 
1 

'] !1GTA!Belgorod-Kharkov; 29 ' 185.0 | 51.4 | 6.4 ({1.8 | 

I i ’ 1 | 1 i | 1 

| { ] J 1 1 1 | ! 

! 'TLwvov-Sandomir 1 12 ' 102.4 ! 28.8 | 8.5 a ae 

( ! I ' 1 ! i ! j 

{ ! i t 1 | ! i ! 

: 'Rast Pomeranian ;| 8 ' 24.6 | 8.4 j; 3.1 yee Os 

' 1 | j 1 | i] 1 1 

! { t i ! { 4 i 1 

12 !2GTA!Orel 1 g 1111.8 ! 21.0! 12.4 ! 2.4 | 

] i 1 ' I ! I ! i 

1 i { ! ! 1 1 ! 1 

! 'Visla-—Oder ' 16 1 36.0 { 10.0 ; 2.3 ' 0.6 j1 Belo- 
tf ] ;Russian 

ft iFront 
a ! ! P| —- 

'3 !3GTA!Visla-—Oder 1 19 ' 56.4 |} 19.8 | 3.0 okek. ope 

rd {Ukrainian 
4 iFront 

'4 !4GTA!Orel ' 10 1 75.0 | 34.3 | 7.4 13.4 | 

j i ! ' i 1 i j 1 

i 1 t | ] 1 1 i | 
'Visla-Oder 1 13 1 56.4 |! 15.7 | 4.3 : dee ol 

1 {Ukrainian 
fo 3 ! P| | {Front 

'5 I5GTA|East Prussian 1 25 ' 72.0 | 35.9 | 2.9 11.4 | 

Oa aces wm ce mee wn in ce in cnn css cs i ce ot amo en As a Sr tn ep i t's es ec nol ci ci a cad 
! 

'On average ' 16 ' 82 1 25 553 ee og ae 


Note. In the breakdown of overall daily average loss rates of 5.3%, up to 
0.6% required base workshop repair, this together with casualties beyond 
economical repair consisted of 2.3%, the remaining 3% requiring unit and 
2nd Line Repair (light and medium repair). 


* 
Tankoviy Udar, A. I. Radziyevskiy, Appendix 4, p.265. 
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Table 117. Distribution of Battle Losses of Tanks and SP Guns in Tank 
Armies Offensive Operations According to Weapon Systems. 


| SGIA**** 


‘Operations rArmy | Casualties/Losses % ‘Other ! 
| rrr nnn nnn ;Reasons | 
Results of !From !From {From Panzer-! 
iArty Fire !Mines|/Aviation!Faust RL ; 
! 1 
PV ct eee ed rege eee Tae eT oe ae ee Te ge ae eee ee ee ree | 
‘Orel '2TA | 76 ' 14 ! 10 i - i- 
'ATA | 68.5 (+8 !17.7 !- 58 
] ] I ] t ! i] ] 
i ! t ! ] | 1 1 
Kiev '3GTA | 94.8 re OES 1 - a ae 
| § 1 ' t ! 1 1 
t ] 1 i I 1 t I 
iLvov-Sandomir ! 3GTA ' 80 ' 6 1 14 ie '- 
‘ATA ' 91.8 i Pee ee 1 Lee. ot 
! ! ! 1 ! ! ! 
'Visla-Oder 1|3GTA** ! 88.5 ro ; 9.5 i - = 
\1GTA** ! 63.1 : S537. 1055 (':°20 ae ee | 
1 2GTA** ! 79,5 ' 2 ie '- jae 
: t4TA** =! 78.5 O50 a | 6.2 | 4.8 
1 i ' i i 1 1 ' 
! I 4 t i ! t I 
‘Berlin 1} 2GTA*** | 58,7 ' 5.8 ! 6.6 | 24 14.9 | 
| 67.1 | 6.6 | 10.3 ! 16 i- 
I | t ] t I I 
t ' ' ' J ! ! 


Tankoviy Udar, A. I. Radziyevskiy, Table 23, p.220. 
kk 


Armies employed as mobile groups in Visla-Oder Operation. 
kkk 


2GTA together with 1GTA mobile groups in 1 Belorussian Front. 
kKKKK 


3GTA with 4GTA mobile groups in 1 Ukraine Front. 
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KEK 


nd Repair Facilities of 1 Guards Tank 


Rate of Advance of Tank Armies of lst Belorussian Front and 


Redeployment Sequence of Evacuation a 
Army in Visla-Oder Operation. 
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VIZH No 1/65, p.77. 
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VIZH No 4/67, p.19. 
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'Date }Tank ‘Duration and |Overall No!Disposal of Casualties |!Deploy} 
‘Armies ‘Location 'of AFVs !|-—---------------------- |Ser 
i t | I { | ! 
'Rate of 'of SPAMs 'Requiring !Rep'd!Insp {BackloadedjNo. 
; 'Adv Km '136 136 67 67!Repair ! and 'to Front | 
: 'Repair!Workshops |} 
Se eee eT Te ee ae EER Se PN ONT I cae TL OTR Ie ae ee ae SR Nee RE ed Oe SRE EOE ARETE NRE TOE MST ae Ee SP a ENN TEE SNE AN EN ene T RT ] 
! t 
iOn the periphery} ' 67 ' 67 =! 
a a ec I Nt Nn eee Ea Se j 
1 ! 
'20/23!560-700km | | 738 ' 294 | 356 ! 88 
Days | 3 3 . sy Po 
! ' i ' t | | i J 
i 1 i i ' ' ! | t 
Key 
SPAM 136 

1. Nove Miyasto 18-20 Jan 

3. Striykuv 20-29 Jan 

5. Piotkruv 29 Jan-7 Feb 

6. Veiskauliyand 29 Jan-4 Feb 

8. Krisht 4-13 Feb 

10. Zoldin 13-18 Feb 
SPAM 67 


2. Nove Miyasto 18-22 Jan 

4. Kolo with det at Konin 22 Jan-3 Feb 
7. Q9km SW of Al'ttirshtigel 3-11 Feb 

9. Shtol'genberg 11-26 Feb 
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Table 119. State of Fighting Vehicles - 1 and 2 GIA on 1 Feb 45. 


'Form— Number Broken Down Into 'Beyond ; Remarks 
(ation, Of ‘tanks: {= —;econo-j 
'and SP Guns!Serviceable}Required Repair {mical } 
ion estab- | eS — (Repair | 
'lishment 'Light !Medium}Heavy} (BER) | 
a a a a a ane 
1 
'1GTA |! 758 577 ' 26 ! 60 ! 27 |! 68 
' i i t ! i i j 
' 1 1 1 t ! | t 
'2GTA | 856 ! 495 1107! 146 !33 !75 ! 
kk 


Table 120. Influence of Tempo of Advance on the Volume of Repair Work to 
be Done on Tanks. Experience of IGTA. 


‘Speed of | Percentage of Repaired Vehicles |Remarks 
dyance: (= 
i I 1 
‘km in | Light Medium Heavy 
(2400S: || See 


1 
Army!Corps|RTO jArmy!Corps;RTO {Army;Corps;RIO | 
OTRB!PTRB !Units!OTRB!PTRB !Units!OTRB!PTRB !Units! 


1 o-L0 iG: 4 pI 4-439 82> {25 7. 20-421 | 59 | 
l l l l i l l l 
l l l l I I 
115-20 1 20 ; 27 | 53 | 49 ; 42 | 9 foot sO aero 
140-50 ; 50 j; - , 50 ; Ot - : oO | 74 - | 50 | 
l i l l l i 
I I i l 
: Aen ee ae eee ae eD 


VIZH No 4/67, Table 2, p.2l. 
*k 
Ibid, Table 3, p.2l. 
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Key 
OTRB — independent tank repair battalion. 
PTRB — AFV repair workshop. 


RTO - unit tank repair detachments. 
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ANNEX G 


REAR SERVICES COMMAND 1986. 


Deputy Minister of Defence - 
Chief of Rear Services 


- First Deputy Chief 


- First Deputy Chief - Chief 
of Staff 


- Deputy Chief of Rear 
Services 


- Deputy Chief of Rear 
Services 


- Head, Political Department 
- Staff and Directorates 


- Chief, Personnel 
Directorate 


- Chief, Central Finance 
Directorate 


- Chief, Central Military 
Medical Directorate 


- Chief, Military 
Veterinary Services 


- Chief, Central Clothing 
Directorate 


- Chief, Central Food 
Supply Directorate 
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Marshal of the Soviet Union 
S K Kurkotkin 


Colonel General P I Sysoyev 


Colonel General I M Golushko 
Colonel General N S Rozhkov 
Colonel General G r Tarasov 
Lieutenant General V P Timonin 
Lieutenant General V G Zaytsev 
Colonel General V N Dutov 
Colonel General of Medical 


Services F I Komarov 


Major General of Medical 
Services O S Belen'ky 


Lieutenant General F P Petrov 


Colonel General I D Isayenko 
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Date 
Appointed/ 
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1982 


1970 


1957 


1976 


1979 


1969 


1965 
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- Chief, Central Military 
Communications Directorate 


- Chief, Central Auto- 
Tractor Directorate 


- Chief, Main Fuel Supply 
Directorate 


- Chief, Main Railway 
Troops Directorate 


- Chief, Roads Directorate 


- Chief, Main Trade 
Directorate 


- Chief, Tourist 
Directorate 


- Head, Rear Services and 
Transport Academy 
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Colonel General A S Klemin 


Lieutenant General I V Balabay 


Lieutenant General I N Bazanov 


Colonel General M K Makartsev 


Lieutenant General N Vasil'yev 


Major General N G Sadovnikov 


Major General A P Gashchuk 


Colonel General K N Abramov 
(now 74) 
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Appointed/ 
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1983 


1983 


1984 


1986 


1981 
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ANNEX H 


SOVIET ENGINEERING EQUIPMENT AND NORMS. 
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Appendix 1 to Annex H 
BRIDGING AND WATER CROSSING EQUIPMENT. 


The PMP is the Soviet division's main item of bridging equipment. A 
division has a half set to 16 river and 2 bank sections, plus 6 towing 
launches. 72 men in the company can lay a 20m bridge in 20 minutes. Each 
pontoon link is transported folded on a flat lorry, which backs to the edge 
of the bank and drops the pontoon into the water. Each pontoon unfolds 
instantly and is secured to other pontoon links by quick fastening top and 
bottom bolts. A bridge can be constructed along a river bank, launching 
all pontoon links simultaneously, attaching them, and swinging the bridge 
into the river; or as each pontoon link is assembled across the river, a 
lorry can back onto it to launch the next pontoon. 


PMP Characteristics 


River Links Bank Links Towing Launches (BMK-T) Vehicle Type 


(BMK-150) 
32 4 12 KraZ—24 
Capacity Width of Passage Length (m) Time 
Total Floating Laying Recovery 
60t 6.5 227 226 30 60 
20t 3.29 382 371 50 100 
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PMP Ferry Characteristics —- N.B. 60 tons max.wt. for any individual 
vehicle. 


Capacity ref speed of Dimensions No. of Construction 
current Ferries Time 


Upto 2m/sec Over 2m/sec length passage width 


40 40 13.5 6.5 16 8-10 

60 60 20.25 : 10 10-12 

80 80 27 ° 8 12-15 

110 110 39.25 “4 6 15-18 

120 120 40.5 " 6 15-18 

120 150 54 " 4 20-25 
(higher 
times for 
faster 
currents) 


PMP speeds of traffic 20-25kph day, 15kph night 

wheeled vehicles can cross PMP side by side if necessary 

M1-6 (Hook) helicopter can lift river and bank links underslung. 
PMP can be coupled with TMM. 


A 20 tonne capacity bridge can be made by disassembling every second 
pontoon section into 2-1/2 sections, and reassembling the bridge so that 


one complete section alternates with two half sections, thus "stretching" a 
120m bridge to almost 180m. End links cannot be split. 


MTU Bridge Characteristics 


' Chassis | Obstacle span ' Class ' Deployment time; 
|—————-—— |—------—- | nanan | ——————--— | —--= == ! 
! | ! ! ! ! 
'MTU-54 ! T-54 ! single llm ' 50 1 65m 
! 1 | | 1 ' 
| ! ! ' | i 
'MTU-20 j; T-55 | folded ramp 18m ' 50 | 7m 
i t I ! i i 
' t ! ! ! | 
'MTU-55 | T-55 ' double scissor 15m jj; 50 | 7m 
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Heavy Mechanised Bridge TMM 


Details |Weight;Vehicle {Class!Assembly |Road|Speed;Veh {Crew} Obstacle | 


! ! 

1 | 

'Tonnes! 'Time (min) |Max {Aver |Range} Vc ne 
{Span | depth | 
Oia es ak ce A, ee Ae | eee a eee eee _ ee eae ae ere anette ele oe ey a Ua De i ee FO (eee ee ee, | 
| 1 t 1 1 1 | i { ! 
! P| Ft 7. ee Oe oe 
'l bridge! 19 '!KRAZ 214! 60 ! 8-15 ! 55 !25-30!650k ! 3 !9.5m! 3m ! 
isection | 
_ ee ee Rae ea, [etna er foes ane, Da Oe te) eee tae Pare | [Poem teeteate a hes Fae al 
1 ! { I 1 1 ! t ! i 1 ! 
| q i ' ' 1 ' J t ] 1 I 
1 1 | ! ! t 1 ! I t 1 1 
'set of 4} - = ' 60 | 30-60 ! -—-! - [!650k ! 12 ! 40m} 3m | 
:sections | 


Recovery time — 45-70 minutes per section. 


TM can be laid under water: this takes 50% longer to erect. It can 
also be coupled to PMP. 
See illustration and photo for deployment. 


PVD-20 - Pontoon bridge for airborne forces - light and small 
sections for air or helicopter transport, can be paradropped. 


The pontoons are inflatable boats NDL-20 (weight 115kg) with 
Duraliumin spans (weight 100kg) spaced at different intervals to suit 
different traffice requirements. ~ 


A bridge set will also make up to 104 ton capacity ferries. ‘The 
weight of each such ferry is 1,200kg, and it can be loaded onto a GAZ-66 
vehicle. 
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| Bridges Ferries 
| 
1 
‘Capacity Max. Length Laying time No. made Assembly | 
| (minutes) from 1 set Time (min) | 
Pa aera ar retesensci ne reereersenaveneyentenrte ! 
t 
14t 88.2 50 10 15 
! 
! 
16t 88.2 50 6 20 | 
: ! 
t 
18t 64.6 50 4 25 


Towing Launches are used to aid the construction and positioning of 
pontoon bridges. They can also be used for’ firefighting amd 
decontamination. 


The standard launch is the BMK-T carried on a KRAZ-214 
) forward 2,000kg 
Maximum towing capacities ) 
) rearwards 900kg 
Speeds empty 20kph 
Towing 60 tons PMP Q9kph 
The BMK-T can operate in upto force 5 wind and force 3 ‘'sea', i.e. 


it can stand upto lm high waves. The boat is constructed in 4 non-sinking 
sections, and can float with only two sections intact. 
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Assault Crossing Vehicles 
‘Payload (tons)! Speed (kph)! Range Loaded max. | 
j ' 


exit gradient} 


{ 1 

I ! 

' ! 

t t 

! 1 I 

t I 1 

I ! ! ! ! i 
I ! t I ! | ! i 
i t | 1 1 t j I I 
t | ! ! ! i I i ! 
may FEE 3 
t ! i t i i t I ! 
RAV 61.2.5 1 2.5 | ! ! ! | 12-150! 
! Po 7 7 | 
K-61 13.5 }5 | 35 | 89 | 170k | hrs! 200 ! 
t ! ! I 1 

I ! ! I | ' ' t ! 
ITS 18.5 $11.5! 39 ! 8&9 | ! | 250 ! 
fr ! 
i trailer | 
SP} - = $50} 380 E78 ! ! ! 


Although the PTS is the standard amphibious assault crossing vehicle 
now in production, a large number of K-6's are still in use, and even the 
old MAV's and BAV's copies of DUKW's given on land-lease are still in 
widespread use, MAV's with recce engineer sub-units are BAV's with rear 
service troops. 


The amphibians are primarily designed for the transport of artillery 
and artillery tractors. They can carry any gun and most tractors. 


The GSP is designed for carrying tanks, SP guns and other tank based 
equipment. 


Bridge Construction Equipment 


The KMS bridging set is for construction of semi-permanent low and 
underwater bridges, mainly in rear areas, on LOC's etc., using locally 
available material: it is prepared on site when pre-prepared components 
are not available. 
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The KMS complex includes: 


Pontoon mounted piledriver for span erection with auxiliary launch 
DL10 for erection of elements of a piled pier DM-150 rod operated diesel 
motor with the OSK single shot piledriver, the DB-45 pileless rod operated 
diesel hammer; the S402 electro-vibrating hammer. The diesel hammer and 
electro-vibrating hammer are designed for seating wooden piles 25cm 
diameter upto 4m and 7m depth respectively at roughly 20-70cm per minute in 
firm clay. The KMS _ complex can be carried on 5 ZIL-157 vehicles and 
requires 28 men. The hammers need extra operators. Using prepared wooden 
or ready-made components a trestle pier bridge can be constructed at a rate 
of 20-25m per hour and a pile pier bridge at 15-20m per hour. 


Diving Gear 


IT7pe ‘Kit ‘Weight !Maximum | Endurance 
'weight!as worn}operable depth] 
i 


apparatus at 10m-1 hour | 


| 
! 
i 
! 
] i i 
1 t t | ] 
3 ! : : ! 
‘Light diving apparatus ;20kg j|16kg | 20m 13-6 hours ; 
'TVA & IDA (oxygen) 
’ ' ' ! ] ! 
i ] i 1 t t 
‘Breathing apparatus forj14.5kgjllkg | 20m 11-2 hours 
‘underwater or general | 
fuse, e.g. firefighting; | : 
) ' ' { ' I 
} ! { i { ! 
'Full diving rig SVV-55 {240kg {106kg_ | 20m 'Hose supplied | 
i i ' ] i | 
1 1 I i 1 1 
'‘AT-1 breathing '8.8kg !8.8kg |} 40m ‘at 40m-15 mins} 
t | I ! t 
: 
| ' ] 1 1 
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Inflatable Assault Boats 
iType {Weight}Inflation !Crew (with!Load {Max.speed M/Min | 
| Kg |!time(mins) !motor, 
ronly 2 in | men Payload Soutboard paddle! 
tall cases |} (tonnes)! motor 
| eae EE | aCe ee eee ee ee ee na ae Ie he ae SEN ee ee eee NT Re ee ] 
{ ! I 1 | ! ! 
Inu-5 § 5500CF CS 1 2 1 5 0.5 ! - 50-60 ! 
1 i q i ' | J 
I t t I i 1 ! 
'NL-8 =| 55 4 . «2 | 8 0.65 ! 130 50-60 } 
! 1 { t ] | | 
I ! i] t ! ! t 
'NDL-10! 80 ; 5 aes 5 1.2 ! 130 50-60 ! 
1 j ! 1 t 1 { 
{ ' t | ] ] ! 
‘NDL-20} 150 ! 5 7 | 27 2.5 | 130 50-60 | 
{ { ] ! I ! J 
1 ( | ( ! I 1 
'NL-30 | 200 | 6 | ' 30 3.4 ! 120 75 
i i { I 1 i I 
{ { i ! ] i ' 
‘*DL-10! 420 ! 3-4 . Ss 1 25 3 ! 200 85 


Soviet engineer officers, during their four years training at one of 
the Military Engineering Colleges, spend a great deal of time studying NATO 
engineering techniques, particularly of US and German forces. They 
especially study defensive engineering works, minefields, etc., and an 
example of their teaching on NATO minefields is given in Fig.4. Defence of 
built-up areas, the style and organisation of NATO mobile, linear and 
Strongpoint defensive tactics are all studied in great detail, and, in 
general, presented as being extremely effective. The cynical western 
reader could draw the conclusion that Soviet engineer officers' constant 
harping on the ability of NATO defences to hamper a high speed attack is 
merely an attempt to get a bigger slice of the military budget for more 
Soviet engineer assault equipment. There is more than a grain of truth in 
this conclusion but it must not be allowed to obscure the fact that, if 
NATO can deploy and prepare its defences well, the Soviets will be very 
hard pushed indeed to maintain the tempo of their offensive, and their 
fears of it grinding to a halt in the manner of the Arab armies on the 
Golan Heights in 1973 are not so wildly unreasonable as they may have at 
first sight seemed. It would be far more realistic to draw from the study 
of Soviet teaching on NATO defensive tactics the conclusion that the Soviet 
Army, including their combat engineers, would find it far more profitable, 


* 


N.B. DL-10 is made of treated plywood, and breaks into two sections for 
transportation. 
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if they had to go to war, to launch an offensive achieving such surprise 
that NATO forces had no time to dig in. The attainment of such surprise 
would be well worth accepting slightly less than perfect preparation at the 
Start. There is no doubt that the engineers concentration on their ability 
to maintain march routes is an important reflection of this desire to fight 
such a fast war. 
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Appendix 2 to Annex H 


CALCULATIONS AND NORMS FOR PLANNING ENGINEER TASKS. 


Engineer norms are almost as important as constituents of 
calculations for sustainability as are artillery norms. These examples of 
Soviet manpower and equipment requirement norms for engineering tasks 
calculate times for soft ground. _ For hard ground times should be doubled, 
for frozen or stony ground - quadrupled. One man/day equals 10 hours, but 
it should be borne in mind that many tasks require skilled labour, and 
allocation of engineer resources is more than simple arithmetic, often 
presenting quite a problem for the commander. 
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| Task 'Time requirements 'Excavated 
; ‘Volume (cu.m.) 


Firing Trenches 


C 
reinforced with corrugated; 
steel and periscope facilities; 


t 

| 

i 

! 

t 

t 

t 1 

i 1 

! ! 

Individual foxhole for firing!2 man hours - with spade ;1.4 
‘standing up ! | 
j i I | 
! I ! 1 
‘Sectional slit trench 50-60m {10.5 man days 150-60 
i ! 1 i 
J ! 1 ! 
'Deep communication trench or{1.2 man days or 2 mins j;ll 
‘similar per 10 running metres jwith a BIM 
1 | ! t 
1 i 1 j 
‘Dug out firing position for D-{5-6 man days plus 1.3 190 
130 ‘hours with BAT 
1 ' i ' 
] ! ! I 
'Firing scrape for BM-21 13 man days plus 3 hours ;,75 
: ‘with BAT ; 
i ! i ! 
t 1 1 1 
‘Firing trench for T-62 deep,;1.1 man days plus 1.4 'A2 
‘with limited field of fire ‘hours with tank dozer 
! i i i ! 
] 1 1 ! 
‘Firing trench for SP-122 with{1.5-2 man days using 138 
‘limited field of fire ‘explosive charges 
i t 1 t 
i ' { 1 
‘Simple firing trench for BTR-|2 man days plus 1.1 hours;60 
'60 using only turret gun 'with tank dozer 
t 1 | | 
I 1 1 ! 
'OP's and CP's 
i t ! 1 
I ! I | 
‘Shallow open trench for sub-;0.6 man days 5 
funit cdr COP ! ! | 
t 1 ! i 
I ] 1 ! 
‘Artillery Battery Cdr COP 12.5 man days 20 
1 1 ! 1 
' i i i 
‘Artillery Battalion Cdr COP '3.7 man days 130 
I ! J i 
1 t 1 1 
'Covered observation posts}10.5 man days 130 
I i t 
| 
! ! ! 
i ! t 
1 t ! 
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'Task ‘rime requirements |Excavated 
‘Volume (cu.m.) 
Pit for SSV e.g Gaz-66 or AT-L!7 man days. 3.2 1130 
tbulldozer hours 2.6 | (including 
1excavator-—crane hours or !70 by 
entirely by hand i hand) 


- 20 man days 


t ' 
i 1 
t i 
! ! 
3 ! 
1(a) on flat ground for |55 
12 vehs: 1.5 man days i‘! 
fand 1.1 bulldozer hours ! 
t i 
! ! 
! (b) on a reverse slope /|15 
ifor 1 veh: 1.8 man days |} 
i ! 
! { 
Pit for 80 cans of pol lightlyj1.2 man days plus 15 mins!17 
covered with excavator 
I ! 
! ! 
Obstacle Clearing. Example of;manpower and equipment | 
norms. 
‘Task ; Requirement ‘Width of Path 
ee a SPD HP EEN HE PAE Eee ORES Rae RES OO SO I Me a a eee Re a te De Wee ae TE NA PSP eT prea 
i 
iClearing own mines from _ in! 
ifront of defence before an! 
attack 
I ; ! 
' | 
1 (a) By hand Sapper sect with 6-8m upto 
‘minedetectors 50m per hour 
5 
{ 


6-8m upto 100m 
per hour 


! 
i(b) With explosive devices!Sapper sect with U2-3 
‘using a line projector and!bangalore torpedoes 
twinch rand a winch 
t 
! 
iClearing enemy mines during an 
'attack 
! 
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'(a) With a tank equipped with |—tank with KMT 4/5/6 


imine ploughs 
i 


] 
' (b) With a tank and explosive};-tank with KMT and 


‘Excavated 
'Volume (cu.m.) 


‘Track path only 
‘at 6kph 


5m 


i 
15 
'devices 'sapper sect +20-30 '300-500m per 
‘bangalore torpedoes of ;hour 
'the U2-3 type 
3 ! ! 
Demolition 
'Task 'Reguirement 'Time : 


'To destroy 1 running metre;5kg high explosive 
lof the span of a metal | 

'girder bridge 
t 


! 

'To destroy the span and;670kg HE 
‘one pillar of a reinforced| 
‘concrete girder bridge 
i 


i 

'To destroy 10m of the span}140kg HE 
'of a stone arch bridge; 

‘with charges laid on the; 

varch key 
] 

' 

To breach a stone or brick} 

wall per 1M3 of masonry 

| breached 

'(a) external charges ISkg HE 
1 (b) charges placed in;2kg HE 
‘prepared niche 

1 
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2-8 man days 


1-5 man days 


-1.5 man hrs 
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'charge placed in the bore,! 50 
'when the calibre = Xmm ‘e.g. 122mm gun 
rapprox 2.5kg 

I 


—-643- 
| Task ‘Requirement ‘Time 
a a a a eee ee es i oe ae ee 
] 
To demolish brick or stone!upto lkg HE 15-10 mins 
‘building with internally! 
‘laid charges with 1M3 of! 
ivolume of ground storey or! 
' basement | 
‘ 1 | 
! i ! 
'To disable: 
fa tank with a concentrated}1.2kg HE '2 mins 
icharge placed externally! 
‘at the turret race 
I t t 
1 i I 
ta vehicle, APC; with a!4-0.8kg HE '2 mins 
‘charge on the engine block} 
ra gun or mortar; with a!approx. lkg x Xmm !1-2 mins 
( 
! 
{ 
1 
| 
t 
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Road Opening and Gap Crossing 


‘tree obstacle 


i ] 
t 1 
‘Filling in a simple ditch Grader, BAT or BTU '2 mins 
'or trench 
i t ! 
i 1 t 
‘Filling in an anti-tank jGrader, BAT '10 mins 
‘ditch 'Bulldozer '20 mins 
t i ' 
{ t { 
‘Filling in a 10 M3 obstacle;BAT 12-4 mins 
i ! i 
1 ! 1 
‘Assembling a trackway | 
‘bridge with pulleys of: | 
| 1 | 
1 I , 1 
;12 ton capacity 12 Sapper sections '10-12 mins 
1 1 t 
! i | 
140-60 ton capacity ‘motorized crane and1_ sapper;8-10 mins 
'section 
' j ! 
] 1 ! 
‘Assembling one section of: | 
'a vehicle 'KMM '6-8 mins 
1 | 1 
t t ! 
‘Mounted truss bridge TMM '8-10 mins 
’ ! 1 
J t ! 
‘Laying 100 running metres | 
1of flexible trackway | 
icovering: 
'(1) on soft ground 'l sapper section and vehicle ;5-10 mins 
I i i 
! t I 
(2) on swamp il sapper section by hand '60 mins 
i t 1 
i t ! 
‘Clearing a 4-5m _ land iSapper pl BAT, or IMR, '1-1.5 hours 
| through 100m tree j;explosives 
'obstacle | 
' | ! 
1 1 1 
'do., but through nuclear j;do. '30-60 mins 
‘tree blow down 
! i ! 
t ! 1 
'do., but through mined |do., plus minedetectors 12 hours 
i ] 
! ! 
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| Task |Requirement {Time 
Ol i a a Eee eS 
| 
iClearing a 3-4m lane !sapper pl BAT or BTU 120-30 mins 
ithrough a medium density '! 
1wood — per lkm. 
! 3 ! 
iClearing 3m wide lane lkm ! 
ithrough .5m deep snow ‘Bulldozer '20 mins 
| 1 1 
! ' ! 
iClearing 4m wide lane lkm | 
ithrough .5m deep snow 'BAT '8-10 mins 
t i 1 

! ] 


Vehicle all up wt Thickness of ice and ambient temperatures!Vehicle! 


! 1 

{ i 

ree — Spacing | 
t~l00C & lower!-—5o0C-O0oC! above 0oC ; 
ean tp at a a a a ak a en See ee | 
1 t 
i (a) Wheeled 
J ' ' i | I 
' t ! i | ' 
12 t eq UAZ 469 ;L6cm ; 18cm 1 20cm 115m 
i ' i i i t 
! 1 1 i ] 1 
10 t eq ZIL 131 (35cm 1 39cm 1 44cm 125m ! 
i | i j ' 1 
1 ( ] 1 1 1 
i:L5 t eq URAL 375/7 !48cm '52cm 'S57cm 130m 
! BIR 60 | ! ! ! ! 
i ! ! j I i 
! ! { ! ! ! 
1(b) Tracked ! 
hie ee ! ! ! ! ! 
1:16 t eq BMP, 50 23-4!36cm | 40cm 45cm 125m 
j ' t 1 I ] 
! ] i | 1 { 
140 t eq T-62 (57cm ;63cm | 7Lom '40m 
i t J i i 1 
J 1 | ! ! ! 
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Laying Strip Minefields 
Type of Mine |No. per KM; Time for laying per mine 


(a) at night on {|(b) in depths of 
forward positions; defence 


'™—-46 TMD-B |750 1e2 man hrs |~166 man hrs 
' t I i 
t 1 i ! 
| PMD—6 12,000 '.16 man hrs 1.066 man hrs 
j ' t ! 
t t I i 
'POM2—2 '300 'e2> man hrs '.2 man hrs 
! ! ! 
I t ' 
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Camouflage measures 
Task ;Requirements ‘Material 
I 


t 
iMan days|Machine hrs 


To camouflage: 


'‘lkm of trenches 15 


'1km of roadside} 
icamouflage from visual! 
rand radar and IR! 
robservation, constructing! 
ia pole and wire carcase! 
with a cover of: 

! 


! 
1 
1 (a) brushwood and fresh!53 
| 
' 


tbranches and netting 
I ! 


I 
i(b) straw matting and!200 
i;camouflage netting 


—eawn ae ee ee eo ew am a enR ew a ew ew aw ew eras 6 oF aw a = aw oo ew ew (Cow =P a am ane a= as ap & @ ae aw &! oO! oss a & Oe ae aw OS ww a ew ow eo ow a 8 ow a ae 


1e20hr with snowplough 
! 


I 
! 
! ! 
1 (c) 4—5mm metal link!35 
‘netting 
' i 
To dig: 1 
I . t 
ilkm false trench ; LO -7 with PLT vehicles 
1 t 
{ { 
ilkm false fire trench ; ~15 with a bulldozer 
’ ' 
t t 
ilkm false anti-tank ditch!2 5 with a bulldozer 
' i 
1 ' 
'To make: 
ilkm false roadway in! iLhr with a grader 
winter i2ors with bulldozer 
! 
1 


10M brushwood 


500m poles & 
100M brushwood 


150m poles 


300m poles 
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Calculated daily water supply requirements: 
(1) Personnel: litres per man 


‘Conditions 'Climate 'on march or!in defence} 
'in attack ‘or static 


| 

1 
] t 
'In areas with a plentiful} (a) temperate; 8 10 
‘supply: '(b) hot 10 15 
I ] 1 ' | 
i ! ! ! t 
'In areas with a sparse;(a) temperate; 8 8 ; 
isupply: '(b) hot 10 ! 10 
i ' 1 t ! 
| ! | t ' 
'In exceptionally; (a) temperate} 265 ; 2:5 3; 
difficult conditions} (b) hot 4 4 : 
' (absolute minimum) ! 
' I i i 
' | 1 t 


Cannot be maintained for more than 5 days (3 days in hot climate). 
In areas with plentiful supply of salt water, fresh water as above supplies 
are halved. 


(2) Vehicles 


Type of vehicle} Quantity in litres 
1 PE EERE I eR tt aE SEAM We OR LOE eo Ne aR IE PSE NE Me OMe ea hee EA | 
I | j 
rengine coolant;engine wash down} 
| | fill | top-up 
i aD ee a ee, eee 
| | | 3 
'Tank SP Gun 70-90 18-14 150-200 |! 
'UAZ 469 113 a ) 50-100 ! 
'GAZ 66 1S i le ) 
'URAL 375 'A0 (est) 25 3-3eD ) 
'BRDM 115 ee ) 100-200 ! 
'PT-76 ZSU 23/4 145 13 ) 
| t I 1 

| | 
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(3) Water requirements for NBC decontamination. 


‘Light weapons 
! 


iType of vehicle or equipment 'with TMS-65!ADM 48 or ARS 12! 
Ws ci a cp ics al sa a a a a a ene  | 
! : | | 
Tanks SP guns, Hytracked movers etc}1000 '100 : 
‘Wheeled APC's ‘800 1100 : 
'Lorries '600 175 
i\Field guns 100mm cal. & above 1450 155 
‘Mortars and light guns/AA MG's 1250 '40 

| 

] 


Machines for Cutting and Preparing Wood 


A great many Soviet engineer tasks rely on a plentiful supply of logs 
for their completion - dug-outs and shelters, corduroy roads, certain 
bridges (KMS) etc. Consequently the Soviet Army is well supplied with the 
wherewithal to cut and prepare and split logs, and to saw lumber into beams 
and planks. 
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Details of self-contained wood cutting equipment (see also generators) 


‘TSDT 4 
'Circular 
istripping 
'saw 


'Portable 
‘frame saws 


NATO 
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iWeight ;Productivity in a 10 hour shift}Crew {Setting up} 
i time 
1 


| (kg) 


15500 


iFellingjCutting} Sawing 


'trees 


' 

1 

ibushes |------------- a 
iplanks ; beams ! 

1 ] ' 

'M3 M3 

J t { 

I | i 

20 |- }{- ! 
- 124 142 
I 1 ‘ 

I 1 ] 

I 1 1 

I t ' 

] 1 t 

} i i 

j t 1 

1 i t 

| i : 

t i t 

{ 1 i 

1 ' t 

— 'A0 150 
- 50 '70 


Portable frame saws are mounted on a trailer. 
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(minutes) 


180-240 
90-120 
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Generators are provided for lighting CP's and certain working areas 
(e.g. hospitals) as well as for supplying electricity for instruments and 
equipment. Brief details of trailer mounted military generators. 


i Type Total ‘Current {|Voltage!Power!Crew!Set up! 
Weight i (kw) | (time | 
| i (mins) | 
Oa akc cc sh i nc Ses i rs ck as ed metadata el on ims cms woes ae mae cme a a laa Os Boe Ae eRe 

] ' 
‘Petrol driven lighting generators | ! 
] | | i 1 t ] 
t ' ] ] ' ' ! 
ESB1-vVo 400kg 1AC single! 230 4p 2 'A0 
iphase —j ! 4 | 
ESB2-VO 900kg iAC single} 230 12 3 '60 
iphase | | ft | 
iPetrol driven engineer generators | | 
tonnes | ! | | 
i ' i ] t ] ] 
] { H ] 1 ' t 
i (a) Ground working* ; 
ESB-5-IG 2.6 'AC 1230 '!2-4 '3 !130 |! 
i(b) Tree preparing 
ESB-4-IL 17 'AC 1230 !4 +'3 !30 ! 
1(c) Wood cutting 
ESB-4-ID 1.8 'AC 1230 1A 3 130 ; 
| i 1 ] ' t ! 
| 1 ] ' i I J 
‘Power Generators (diesel) ! 
i | ! 1 j ] I 
1 i ] 1 t | ' 
ESD-10-VS 2 tAC triple}230 or !10 Z 160-120! 
i phase 1400 
ESD-50-VS e. 662 fAC triple!230 or !50 2 160-120} 
| phase 1400 
; ESD-75-VS 8.2 iAC triple!}230 or !75 12 160-120! 
| ‘phase = | 400 | 
! ! ! oe 


Notes on petrol driven Engineer Generators - The ground working 
generator set includes 3 electric hammers, 2 electric perforators, 2 
mounted electric drills, and a grindstone. The tree preparing set includes 
6 electric chain saws, and electric winch and a grindstone. The 
woodcutting set includes 4 electric chain saws, an electric plane, an 
electric winch, 2 hand held electric drills, a circular saw am a 
grindstone. 
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Water Supply and Purification Equipment 


Boring rigs; rod operated plunger pumps; motor pumps; bucket lifts; 
filter stations; desalination equipment designed to purify; decontaminate 
and desalinate water. 


At natural springs and open water supplies the following are widely 
used: MAFS-2 vehicle filter station OPS and POU-4 desalination systems 
mounted on ZIL-157. Vehicle filter stations cleanse water not contaminated 
by radioactive particles at a rate of 8M3 per hour; and radioactive water, 
at 4M3/hour. The stations take 80 minutes to set up. 


The POU desalination machines produce 300 litres per hour and the OPS 
1800 litres per hour maximum. They take 1.5-2 hours to set up. 


Water Bowsers and Cisterns 


Type 'Weight!Capacity (L) |!Crew/Time taken to} 
| | (kg) | iset up (mins) | 
Sn ee nr ee - 
1Vehicle (9370 {2800 1 16-20 
‘Bowser | 1 4 | 
IATVs-28 | | t | 
! I a ! 
Storage 35 11200 11-2 15 
tank 
IREs-1200 {| | Y | ! 
i I ! ] ! 1 
1 t I 1 ' i 
1{Containers | 
i 
'RE 6000 '60 '6000 11-3 |}10-30 
BTR 100 {5 1100 11 12 | 
' I i t t ] 
' ! i i i i 
iKnapsack {1.2 112.5 1 110 
iwater | | I | 

I | i I ! 

i { ! ! ' 

i i | i | 

q ' ! i ' 


{container 
’ 
{ 
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Prefabricated Kits for Shelter Installations 


SS ORES Aeterna 


‘installation! panels, an airtight Stieian 
jentry shields an entry hatch an 


i Type ‘Contents of Kit 'Internal 
'Dimensions 
| ——--——————— | pon | === === 
! ! ! 
1KVS—-U 123 corrugated steel sheets 2 face! 4. 25m long 
; corrugated idiaphragms, partitions with} 
‘steel kit rairtight doors, covered Sir! 
‘for the ‘locks, protective airtight | 
1 Light ientrance hatch, ladder spare! 
'shelter iinstruments and fittings. 
'(KFU-2 i2 circular ring sections, (-3!4.4m long 
‘Sectional iframe, one vestible and one !1.8m dia. 
| plywood front access sections) nd! 

I 

| 

I 

1 

i 


1a ladder. 


1 | 
‘Light Cloth ‘puratonin skeleton canvas panels,;5.5m long 
‘frame ian end panel an airtight screen!1.9m high 
tinstallation!with protective door and entrance}1.5m wide 


i LKS ' equipment . 


LAZ iShield panel, hatch and ladder. 


i 
1 
t 
I 
I 
t 
‘Protective | 
jairtight 
;shelter 
rentrance 
! 1 
t ' 


Diameter of 
entry port 
70cm length 
of panel 
1.55m 


iWeight 


(+) 


1.4 


0.33 


0.08 
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i Type 'Construction ;Numbers 
‘requirements; carried 
'on ZIL-157 
SSS (sora a 
'KVS-U '4 man days j;2 complete 
‘corrugated jand 2.5 ‘kits. A 
'steel kit |machine hrs jsection can 
'for the twith 'load 2 in 
! light ' bulldozer '30-40 mins 
'shelter 's unload in 
'20-30 mins. 
' I ] 
i } ] 
1\KFU-2 '6 man days jas for 
'Sectional '2.7 hours 'KVS-U 
| plywood with a 


' installation! bulldozer 


] 

] 

I 

1 

t 

' 
‘Light Cloth {5 man days ;6 complete 
'frame ‘kits can be 
'installation| 'loaded by a 
'LKS ‘section in 
'30 mins. 
' ! 1 
t ! 1 
'LAZ '1.5 man hrs ;30 kits on 
'Protective |plus time ja ZIL-157 1 
fairtight 'taken to ‘kit on a 
'shelter | prepare 'BTR 50 or 
‘entrance 'shelter room!60 with a 
etc 'full crew. 
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Appendix 3 to Annex H 


DETAILS OF SMOKE GENERATORS. 


Details of Smoke Generators Issued at Unit and Divisional Level. Larger 


a LS AS SS — <ANICSTSOASGIVOSD | SUOAGGLSSSGSGGSSNSNIDGS —_<rsnnrusn SSEENESFSRSSUSPSRPSNOSMDSERSUSERENEEEY 


| DM-11 | DSKh-15 | 8DSh-5 |} BDSh-15 


Dimensions (cm) 


jm 
Jon! 
® 

ul 
WW 
=> 
® 

ui 
> 
© 
> 
©O 


Height 
Diameter 16 16 41.2 41.2 
Dc aa So a a a a ideas 
1 
| ! ! ! ! 
‘Weight (kg) ! 2.3-2.7 |! 7-7.5 | 45-50 ! 45-50 
Wo eta ae es ome oe asses eis eis emcees areal amieeraee cea daskie dee teteSiad atc ham aateatas ested eee easae) 
' 
‘Burning time (mins) | 5-7 r 25 | 5-7 + 15 
Oro a nt npc a a Eo trl Secaitea’ 
i 
iDuration of effective smoke | 50-70 | 50-70 ' 200 ' 115 
icloud in average meterological ! 
;conditions (mins) 
Wp em a so vm ln oe a a a in ae sas eer ea pee 
{ 
iWidth of smoke cloud at the end! 15 LS | 40 ' 30 
‘o£ the smoke curtain (metres) ! : 
Bi esc me cca ses a ce a a tt 
' 
iNumber of pots that can be | 1200 ' 600 ' 80 | 80 

t ! 1 t 

t t ! I 


carried on a ZIL-131 
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Artillery and mortar smoke shells burn within 1-3 seconds and their 
white smoke cloud, depending on calibre, lasts only from 10-30 seconds. 
They are useful for delivering a surprise smokescreen into an _ enemy 
position, but an effective screen requires very large quantities of shells 
and close co-ordination of artillery fire due to the vulnerability to DF of 
any one battery or battalion firing continuously for more than 10 minutes. 


Heavy smoke generation equipment is operated by the chemical troops. 
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Appendix 4 to Annex H 


DETAILS OF STRAP-ON ENGINEER EQUIPMENT. 


The following strap-on engineering equipment for tracked vehicles is 
available. 


Dozer/Plough Blades 
TK Bulldozer BTU 

TK Snowplough STU-2M 
OT-T to AT-T 


OS-T to AS-T 


OL~-T to AL-T 


Bulldozer blades attach to same lugs on a tank as do mineploughs. 
Such blades can cut from 2.5cm to 20cm deep at a time. Their particular 
advantage is the good crew protection, and the independence that they give 
a tank unit in engineer working capability. 


These equipments are used for: 


Road maintenance, but can also be used for excavating weapon pits and 
vehicle dug-outs. They are very useful for preparing bridge approaches, 
gap filling, trench filling, rubble clearing, road cutting on slopes, 
rooting out stumps, snow clearing, etc. 


Graders can alter angle of doze, bulldozer can not, BAT-M has a crane 
for general constructional tasks, and is mounted on AT-T body. The wheeled 
grader PKT and wheeled bulldozer BRKT are not so strong as BAT, but have 
higher road speeds; the PKT has more manoeuvrable blade. 
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Appendix 5 to Annex H 


ENGINEER ORDNANCE. 


Mines 


Details of the most advanced type of Soviet mines are not available; 
however the Soviets will undoubtedly use a very large number of 
conventional mines of the Simplest type as, in view of their mine warfare 
doctrine, these are quite adequate for most needs. 


The most important features of a mine, in the Soviet view, is speed 
and ease of laying on the battlefield. A belt of pressure mines is 
hundreds of times more effective an obstacle to infantry and tanks_ than 
trenches, wire, or other fortification in terms of the man hours needed to 
create the obstacles. Mines, in other words, are a much quicker means of 
erecting a defence, and are in consequence widely used even in offensive 


operations. 


Mines are easily transported on the battlefield and some mine 
obstacle can be manoeuvred in a way an anti-tank ditch can not. In any 
future war, the Soviets believe, there will be no distinct front line or 
even a Straight and stable 'Forward Edge of Battle Area'. Instead there 
will be a series of offensive and counter-offensive axes "Spurs and re- 
entrants". Laying minefields will be the most common means of erecting 
flank defences, particularly as an obstacle to tanks and APC's. The areas 
sown are expected to be many times greater than those laid to mines during 
last war operations. Mines, in other words, are, for the Russians, more 
important weapons nowadays than ever before. The advent of the remotely 
delivered mines (varieties of which have been successfully used in 
Afghanistan by the Russians) have brought a new dimension to the art of 
rapid mining, permitting mines to be laid behind enemy lines. 


The Soviets recognise four categories of mine: anti-tank; anti- 
personnel; anti-assault and special mines. Soviet anti-tank mines are 
primarily anti-track; some types of current use are TM-57, TM-46, TIMD-B and 
TMD-44,.  Anti-personnel mines are of the blast type (PMD-6M PMN) and 
fragmentation type (POMZ-Z, OZM-3, OZM-4).  Anti-assault mines for shore 
and river use are bottom laid (PDM-1M, PDM-2) or anchored /(YARM). 
'Special' mines include delayed action weapons MZD-5M, MZD-60, mines for 
laying under ice (APM) and Signal mines, flares, etc. 
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Details of Soviet Mines 
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'Type 'Laying |!Notes ! 
‘interval | 
| (metres) | 
a a a tk ] 
{ | 
‘Anti-Tank |! 
{ 1 ] ! 
t t t ] 
'TM—46 1A fanti- ; 
'track 
! : 3 3 
'TMD-B 14 l anti- ! 
‘track ! 
3 : : 3 
'TMD—44 14 lanti- 
' track ! 
' ] | | 
! i t t 
'‘Anti-Pers | 
1 / ! | 
] 1 ! i 
'PMD-6 (HE) {1 'effective|} 
ionly on a; 
'target in} 
'direct 
: ‘contact = | 
j j i ] 
| POMZ ! ! ! 
' (fragment) |6 'effective| 
1 t 

{ t 


'radius 4m! 
t ( 


Details of scatterable mines (time and movement/contact sensitive) 
have emerged from Afghanistan during the past years. However the Soviet 
press does not yet carry details of these weapons. They will supplement, 
not replace, existing minelaying practices. 


Special charges are issued to engineer units on a wide scale for 
demolition, cratering and digging, destroying abandoned equipment, and 
clearing paths through obstacles and fortifications. There are three types 
of special charge on general issue, concentrated charges (SZ); shaped 
charges (KZ) and bangalore torpedoes (UZ). 


HE substances, detonators and explosive cord are issued _ for 
demolition work and for supplementing mine charges. HE types in common use 
are hexagon, TNT, tetryl and ammonite. Detonating explosives are 
stabilised fulminate of mercury, lead azide and lead syphnate. The most 
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common engineer charges are of TNT in powered, pressed or slab form. 


Details of Concentrated Charges and Shaped Charges 


| Type | Weight (kg) !Size tArmour ;Effective penetration cm! 
(ooo —;cm oS =| 
‘Total !HE ; i(Ferro- !Brick & 
: ‘content! 'concrete!Stone 
Oca kaa ec a a a ad a a i ha aE a re et / 
| | ! ! ! ! ! 
‘Concentrated! 
'SZ—-1 11.4 [1 16.5x11.6x12.6!1.3 125 140 
i i | I t | ! ! 
] I ! ' i I j i 
'SZ-2 ise7- 33 19.8xl4.2x20 !2.0 135 '60 | 
] ! t 1 ] | ' ] 
| ! | ! ] { | ’ 
'Sha a | { I ] | | t 
oan ae ! ! ! ! ! 
1KZ—-2 114.2 !9 135 dia. 24 h.!30 1130 '200 
I 1 ] ! ] ] ' ! 
' ! ] | 1 1 { t 
'1KZ—-U 118 112 190x22.5x19.5 !12 1100 1150 
| (stand on 
1legs 57 high) | 
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Minedetectors 
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of 1operating | range 
water jduration |degrees 
search|} (hrs) 'Cent. 
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Bangalore Torpedoes (Hose charges) 


iType/Construction {Weigh per !Effective iMax Reliable 
irunning m {width of action!length layable 


‘By !projected !' Towed 
Total jmetres twinch}from tank!by 


‘trolley base 
I 


i 

j 

] 

1 
I | 
] | 
1 ’ i ] 
i 1 ' 1 j 
iHE {| 
I :or APC by{Tank | 
‘Rocket | 
a a a a a a a ae a a ts ee ts | 
i ] 
{UZ-1}0 Single i 2.6515.1 245-3 | 300 - ! ~ | 
| ' { ! ] t | | i] 
|UZ—2 | 00 paired 15.3 iil 14-5 | 300 i 200 : 3000 | 
i i i] 1 | I 1 1 ] 
! 100 paired 15.3 113 !7-8 1500—s!- '5000 |! 
; fon trolley base! ; 
'UZ-3!0 Triple '8 116 !'8-10 '300 !200 13000 | 
100 super imposed } 
10 — ditto - ; os 
100 on 'g 118 110-12 ‘500 —!- 15000 ! 
j 1 | i j ] | I 
] | 1 | i | ] | 


Engineer Reconnaissance Equipment. 


In the Soviet concept, this includes devices for observation and 
photography; devices for mine and shell detection; equipment to conduct 
recce of water obstacles and all the various means of measuring the 
"going"; - type of ground, thickness of ice, gradients, swamp conditions, 
current speeds, depth, width and bed conditions of rivers. 
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Appendix 6 to Annex H 
OTHER ENGINEER EQUIPMENT. 


Details of selected Soviet recce equipments - (a) optical periscopes 


i Type tWeight ;Periscopic}Field of |Magnification! Range 
ikg theight vision |! X ! (km) 

! | (cm) | O 

j 


‘Engineer recce 
’ 


a 
ifinder DSP-30 0.4% per 100m 


t 

! 

| 

t 

t 

j 

] 

t 

' I i ] t | 

t 1 ] ! { { 

i I I | 1 ' 

I t ] 1 I t 

'P.I.R 1 3 ' 450 | 8 ' 15 1 3-4 
| ! ' I i ! | 
! ] I | | | ’ 
'P.I.R-20 ' 1.3 | 450 Y ee ! 20 | 3-4 ; 
1 1 ] I ] | t 
1 1 ! 1 t ! t 
; Large ' 10 1 3535 ' 1-1.5 ! 20 + 40 1 4-5 
magnification | 
tperiscope PBU | ; : 
] I | | ' i t 
! j t ' ! ] ! 
'\Field 1 22.5 ! 2530 | es | 5-6 
'fortification |! : 
iperiscope PFP-5} 
| 1 ! ] ' 1 j 
J ] i 1 1 | t 
1Periscopic wee ' 520 : 625 | 6 + 30 je; 
| long-focus ; 
icamera PDF | ! ! | 
! P| ! ! ! ! 
i Engineer | 364 | 300 i 1 12 150 to 2000M !} 
i range 'abburate to | 
i I i | ' ] 

! ! i 1 ' ] 


Photographs taken by the PDF apparatus can be developed in the mobile 
engineer photo lab PIF, mounted on a ZIL 157. This lab can produce 40-60 
13x18cm prints per hour. The PDF uses a 1.6m film strip of 36 exposures. 
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Lifting Equipment - Used on all engineer and construction tasks; for 
installation of shelters, etc., bridge building, road repairing, loading of 
stores and equipment, etc. 


14032 11.6 
l 


Type & Weight ;Lifting}/For 'Lifting!For {Lift 'Tpt Speeds (kph) | 
;Nomenclature} (t) iMaximum}Capacity|Maximum}Reach |Heights |—-----~---------- 
' (a) ' (b) ' (a) '(b) at! (Max 'Road!Aver.!Road | 
tonnes jat jib |tonnes |jib | (weight {Max fon {Range} 
ilength | i Length; t.) trough; (k) | 
! im ; m 1road | | 
Py ee er, entre ae renee av ere NN et ent ae CN eed ge Ee Ped Ne ee Pee One eigen TI oe Gee ag eae | 
iVehicular | 
iCranes 
K-67 111.9 {6.3 13.7 a2 le '(8)11.7 $40 {18-22!800 |} 
'K-122 22.) “AZ 14 12.4 '10 '(8.5)17 $35 !18-22!800 | 
'K-162M 122.8 116 13.9 12.8 '10 '(10)21.8!50 {22-28/800 | 
'8T 26 124 110 14.5 ‘2 19.5 110 '40) =6118-22!660 | 
'87 210 113.6 !6.3 1335 11.8 eb 18e1 '70) =6$25-35'450 | 
| 
iFork Lift | 
‘Trucks 
1EP-201 13.48 !2 i= lt — '- '(1.8)4.5112 !Tpt on veh | 
‘over long | 
'Self-loading!Jib & | ‘distances |} 
‘Jib attached! tackle} 
‘to equipment Equip | ! ! ! ! PoP of 
1 i | ! | t 1 ! ' ! ‘ 
ionly i i i 
14033 ne oe | 265 10.55 15 7e3 165 =!25-39'500 | 

19 12.5 11,00 !5 17.25 155 '22-28'650 | 

1 ’ j i i 1 t t 

i ' I 1 I t ! I 
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BAT-M also has a crane with a 2 ton lift and 5m jib. 
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Details of Dozer Blades 

Type of Weight !Time ‘Cut {Earth! Snow (Filling {No of veh 
iVehicle jtonnes}(mins) jwidth{Level!clearing for exca- ;trenches or 
iMounting;(m) jling |speed kph/ivating shelters 
iDismoun | i speed ; (0.8m ;capacity ;dug in a 
}~ting ikpg snow) ‘M3 per hrjgiven time 
Oi ns fa as cn ca aaa ci ees es asd ald sda ate OT oa a a a Sg a Ek 
Tk 11.4 160 13.8 15.7 14-6 1130-250 13-4 
‘Bulldozer ! 1 ‘per hr 
blade $45 tt ! ! 
BTU P| Poot ! ! 
! ae Pot | ! 3 
mk 12.5 115-25 (326 |= fe 1 - = 
iSnowplough ; ‘aa | | ! 
'STU-2M 115-25 ! 
i | 1 1 H ] ] 
1 | { | 1 ! ] i 
| Heavy 12 '60 13.5 13-5 !4-5 '80-150 15—7 
‘Artillery | — shelters 
‘tractor 130 | | 4p 
'OT-T blade! : ! ! ! :10hrs 
t 1 i 1 

} i I 1 I 1 ! 
iMedium '1.2 160 12.8 12-3 13-4 40-80 {4-5 
‘Artillery ! comme ishelters 
'Tractor 130 tin 
1\OS-T blade! | ! | | | | 10hrs 
I j i | { I ] 
iLight 10.7 160 12.5 11.5-2!2-3 125-40 13-4 
‘Artillery | —— iShelters 
itractor |! 130 lin 

' i I | j ! 

1 ] 1 I t ! 


'OLT | L0hrs 
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ANNEX J 
TOPOGRAPHICAL DEFINITIONS. 


It is the duty of the topographical service to draw up military- 
geographical and military-engineering studies of terrain for all 
operational axes, theatres of combat operations or sectors thereof. They 
contain detail of terrain, climate, population (location, attitudes, etc.) 
and economics of the region in question. They are illustrated amd have 
special (engineering) maps to accompany them. 


Standard Soviet definitions in estimation of the passability of 


mountainous terrain (expressed as variations of a norm for operational 
planning). 


(1) Most easily passable - mountain areas with parallel valleys and 


ridges. 

(2) Medium passable - mountain areas of a single large ridge with 
secondary ridges leading from it. 

(3) Least passable - mountain areas with ridges running radially 
from a 


central high point. 


(a) Soviet calculation tables for assessing passability of gradients to 
military vehicles - (assuming hard dry ground without obstacles). 
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Degrees} accessibility. ==~=~=~SO*CS* , 
(Gradient |For Tracked Vehicles |For Wheeled Vehicles 
up to5 leasy s—=~*~*«és@sd@] 
5-10 possible ‘possible, occasional 
! \difficulty. 


10-20 ipossible, occasional {with great difficulty 
difficulty rand only very slowly. 
i ! 


! J 

20-30 iwith great difficulty!for all practical purposes, 
iand only very slowly. !impassable. 
' 


] 

over 30 jfor all practical 
ipurposes, impassable. 
I 


(b) Mean transit speeds over hard dry ground at various gradients. 


Type of Vehicle! Gradient (degrees) 


Speed, kph 

ic se ae ta es ems la i el i i ic ls ik tas Less ns ag tc aes ios a ate aN en ee ' 
| | 

Wheeled 120-15 15-12 12-8 8-5 | 
I i 

1 ! 

Tanks 115-12 12-10 10-6 6-4 |} 
i ! 

t I 

Prime movers 112-10 10-7 7-5 5-3 =| 
I 1 

i 1 


(c) Vertical obstacles to movement, rock walls, scarps, etc., in hard dry 
ground. 


Tanks (T-55, -62, -64, -72) can overcome a vertical height of .85 - .9m. 
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Tractors and prime movers can overcome a vertical height of .4 —- .6m. 


Width of gap or trench with firm walls which can be overcome by 
vehicles of different types. 


Tanks (all types in current use) can cross a gap of 2.4 - 2.6m. 


Prime movers without trailers 1.6 — 2.0m. 


Wheeled vehicles of 3 or more axles 0.5 - 1.0m. 


(BTR 60, BRDM) 
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ANNEX K 


SOVIET NBC DEFENCE EQUIPMENT. 


Page 
NBC Simulators and Training Aids. Appendix 1 674 
NBC Reconnaissance and Detection 
Equipment. Appendix 2 677 
Individual Protective Equipment. Appendix 3 681 
Collective Protection Equipment. Appendix 4 683 
Decontamination Equipment and Agents. | Appendix 5 684 
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Appendix 1 to Annex K 
NBC SIMULATORS AND TRAINING AIDS. 


(a) Nuclear Burst Simulators and Chemical Attack Simulators. 


The Soviet Air Defence Command (PVO Strany) has a warning and 
monitoring organisation subordinate to it, whose members man observation 
posts throughout the USSR. Equipment designed to train these observers, 
whilst not strictly 'battlefield' equipment, can nevertheless be used to 
train soldiers, and to expose them to 'realistic'" conditions. 


One of the more modern pieces of equipment designed for this training 
is a nuclear flash-bang simulator mounted on a two axle trailer. This is 
designed to demonstrate the primary and secondary flash effect at night, 
and to show the effective time delay occurring between flash and bang, so 
that observers can be taught to estimate yield and range effectively, and 
to take cover in time. 


The first phase flash is provided by two 1 FK-20000/2 thirty million 
candela impulse lamps each giving upto 2 milli seconds flash at 5 minute 
intervals minimum working on 600 watts. ‘The lamps can be used individually 
or in combination at half or full output, giving four 'yield' permutations. 


The second phase flash is provided by two DKST-10,000 industrial 
lamps each giving 20,000 candela for between 1 and 20 seconds, variable to 
initiate the ‘yield' required. 


Bang effect is produced by a tape recording of an actual burst fed 
through loudspeakers on the trailer, and supplemented by upto five 
explosive charges detonated in dismounted directional cones. In _ this 
manner, upto 140 DB can be registered at 10 metres from the equipment. An 
automatic time delay varies the time lapse between flash and bang _ to 
simulate ranges from the burst of between 2 and 20km. 


The equipment can be plugged into an industrial power supply (when 
training observers in urban areas or at major HQ locations) or it can be 
operated from a standard 25 KW generator providing 220 or 380V at 50 Hz. 
It takes only 20 minutes to set up. 
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For battlefield exercises, simpler pyrotechnic devices are more 
commonly used in training. Instructors are issued for their ad hoc 
construction in several sizes and a standard full scale version, the IU-59, 
exists for use on major exercises, although cost and the necessary safety 
precautions rule out its use at unit level. All work on the principle of a 
remotely detonated buried explosive charge propelling an incendiary and 
smoke-producing agent so as to provide a realistic 'fireball', mushroom 
cloud and bang. A typical small scale device for sub-unit training areas 
uses two artillery shell burst simulators (small PE charges) at the base of 
a buried 1.2m long piece of steel piping. On top of the charges is placed 
about 20 litres of combustible fuel (a mixture of 50% petroleum incendiary 
fuel, 25% petrol and 12.5% each of diesel fuel and sump oil). This can be 
detonated by the KPM-1 capacitor blaster between 200 and 1,000 metres from 
the trainees. An even simpler device can be made by mounting 5 or 6 small 
(IGS) or large (IF) artillery simulators on a shelf 2 metres above ground, 
and putting cans of fuel oil on top. The large BDSh-5 or Marine MDSh smoke 
pots can supplement or replace the incendiary mixture to produce a_ large 
quantity of smoke. 


Chemical shell and bomb burst simulators work on the same principle, 
but contain no incendiary material. The aim is to create a bang, followed 
by a sudden smoke cloud which blows downwind. RDG hand held smoke grenades 
are popular for this, as are non toxic smoke grenade simulators. 


(b) Chemical Agent and Radio Active Fall-Out Simulators 


SS NN | RENTERS 


Having simulated the burst, the next step in the training process is 
to simulate the relevant contamination. Depending on the degree of 
training attempted, the Soviet use inert dust, active chemicals of 
different types, and radio-active isotopes. As a general rule, active 
agents are used only to train troops of the chemical service. The grenade- 
Simulators type 1GN, 1GS, 1DG and the mine simulator 1F-50 can be loaded 
with substances imitating persistent and non persistent chemical agents in 
droplet form. The non toxic chemical compositions known as URNOV and URSOV 
Simulate non persistent and persistent agents. The 1GN is filled with 100 
grammes of URNOV and produces a 20 cu metre cloud of smoke which carries 
the non persistent 'fall-out' in droplet form for 50-100 metres. The 
grenades are used 10-20 at a time, often strung out 3-5m apart along a road 
for maximum effect, and remotely detonated by a PM-3 blaster. The slightly 
larger 1GS is used to produce simulated 'persistent' chemical contamination 
over 25-100 sq metres. It holds 450ml of non toxic chemical mixture. 
These chemicals react with detection equipment to produce '‘evidence' of 
contamination. The large 1F mine simulator can be charged with 2 litres of 
‘persistent’ chemical mixture to imitate aircraft bombs or chemical mines. 
The slow burning 1DG grenade charged with 200 grammes of 'persistent' 
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chemical simulator produces a dense smoke cloud for 1-3 minutes which can 
carry upto 500 metres with its suspended '‘'fall-out'. The particular 
advantage of this grenade is that it can be thrown, and need not be 
prepositioned for detonation. 


If the URNOV and URSOV simulation chemicals are not available, Soviet 
Manuals recommend alternative solutions which will react with detectors to 
produce ‘evidence' of chemical attack. The most widely available substance 
is the agricultural insecticide 'Chlorofos' which, as a 3-5% solution in 
water imitates quite effectively an aerosol spray. ‘This creates a positive 
reaction in a GSP-11 and in one of the tubes of the detector kit. Ammonia 
will create the same reaction as V-gasses, but monoethanalomine is more 
effective and more popular nowadays. The solutions used for 
decontamination provide ready sources of these chemicals. DI-6 chemical 
crystals can be used in the 1GS to provide a simulator for phosgene 
contamination. 


To simulate a contaminated environment in a gas chamber, to train 
troops to wear gas masks correctly, the chemical Chloropichrin is used. 
Although this is not just a reagent but an irritant it is apparently not 
sufficiently irritating to make the troops take particular care to ensure 
that their mask is a tight fit. Consequently, there have recently been 
suggestions that a more powerful training agent be used. 


The chemical contamination simulators pose only a very slight risk if 
ingested as they are used in very low concentrations. However, the same 
does not apply to the radio-active fall-out substitutes used, and strict 
safety measures surround their use. The normal ZMCh-P kit holds 2 
containers holding 8 ampoules of radio-active dust, dispenser and handling 
tools for the contamination of equipment. The URP radio-active training 
dust in each ampoule contains an isotope having a half-life of 15 days, 
yielding 6 millicuries per gramme. It is dispensed onto equipment in small 
patches 6-8cm square to train NBC recce and decontamination personnel. It 
is only used under the supervision of the head of the Regimental Chemical 
Service or an officer of the chemical detachment. Soldiers using it must 
have a medical certificate to do so, and must carry an individual dose rate 
meter. Its use is restricted to special training areas agreed by the 
Military District Medical Staff, never closer than 2km to habitation or 
water sources, never on porous soil and never upstream of habitation. On 
decontamination, the effluent is run off into deep pits which are _ then 
marked. The isotope raises the residual radiation level of the equipment 
on which it is used. When this level exceeds 50 milli rads per hour, the 
"hot' equipment is stored until natural decay renders it safe to use again. 
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Appendix 2 to Annex K 
RECONNAISSANCE AND DETECTION EQUIPMENT. 
(a) Radiation Recce 


The simplest and most widespread detector for radiation is an 
indicator film tab attached to the left sleeve or to the exterior of AFVs. 
This changes colour on irradiation. 


The chemical troops are supplied with several types of radiation 
measuring instruments and kits enabling them to measure effectively dosages 
received by individuals, radio activity and residual radiation. The Soviet 
devices in current use do not, however, register the dose of high energy 
radiation (neutron stream) given out at the moment of the burst (although 
the Hungarians have recently produced a radiation counter which does record 
this information). This would reduce their value considerably if enhanced 
radiation weapons were to be employed. 


The DP-22, DP-23A and DKP-22V are dose rate meter kits carried by 
chemical troops in all arms units. Each soldier and officer can be issued 
with an individual dose rate meter tube of the type DKP-50A, DS-50 or DP- 
70-MP. These are all about the size of a fat fountain pen, to be carried 
like a pen in the pocket. They record the cumulative dose received by an 
individual but the DS-50 type issued to soldiers cannot be read by them, 
but must be inserted into the DP-23A charge meter by the commander or 
chemical service operator authorised. The DKP-50A and DP-70-MP can be 
resealed and read but soldiers who are issued with these devices are 
forbidden to do so. The DKP-50-U is a training individual dose rate meter 
which uses discharge tubes to give different dose readings for 1 hour, 1 
day or 3 days. It does give a visual display and is usually issued to all 
officers and to two soldiers in each section. 


For radiation detection and monitoring of personnel, equipment and 
terrain the Soviets use a variety of radiometer-roentgenometer devices of 
varying sensitivities and for various circumstances. Some are designed to 
be carried and others are for vehicle or helicopter mounting. 


The light, easily portable DP-63A has two operating sub-bands, 1.5-50 
rads (roentgens per hour) and below 1.5 rads, and registers radiation on an 
ammeter. The similar DP-64 emits an audio visual signal. The DP-36 
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vehicle mounted detector has 4 sub-bands, 1, 10, 100 and 500 rads and 
registers radiation by a light and on an anmeter. It is particularly 
Suitable for area survey. The highly sensitive DP-5 has six sub-bands, 
0.1, 1, 10, 100, 200 and 1,000 rads. It is used for mounting contamination 
of personnel equipment, food and water. Training kits are available for 
both these latter devices, permitting radio-active contamination of terrain 
Or equipment to be imitated from 0.5 to 150 rads. 


(b) Chemical Reconnaissance 


Two main types of device are used by chemical troops to detect 
contamination by chemical agents, the GSP series of automatic detector and 
alarms, and the PKhR series of specific agent detector devices. 


The GSPlm and GSP11 detector alarms can be mounted in vehicles or 
placed in chemical OPs. ‘They will detect chemical contamination or fall- 
out, but not measure its intensity. The latter model is coming into more 
widespread use as it will detect V gasses as well as G nerve agents. ‘They 
operate by means of a photocell and tape (silica gel film) particle 
detector, rather like a domestic smoke alarm, and give an audio visual 
signal for safe and danger states. They can be operated for 8 hours 
without recharging. As they operate by pumping air through the detector, 
which only reacts when a sufficient concentration is achieved, in low 
levels of contamination it can take some time before the machine registers 
the presence of an agent. 


The PKhR series is designed for accurate and specific identification 
of contaminating agents by type and intensity following their detection by 
the GSP. All operate by blowing air through indicator tubes lined with a 
reagent which changes colour on contact with a specific contaminant. The 
two portable versions in current use are the VPKhR and PKhRMV. Earlier 
less versatile versions are still found in civil defence units am are 
still used in the DOSAAF for training. In both devices, the operator 
breaks open a glass detector tube and inserts it in the device, then 
operates a small pump to blow air through the tube. If no reaction is 
obtained, then another tube is selected which reacts to different agents 
and the process is repeated until all agents have been tested for. Several 
Spare sets of detector tubes - KKT-l —- are carried. The devices have 
integral heating elements to warm the tubes in cold weather to above +l0C, 
necessary for the effective operation of the reagent. Filters can be 
fitted to prevent reaction to smoke obscuring the results of the detectors. 
The VPKhR is designed for normal reconnaissance of area and equipment. 
Spatulas and sample jars are included for scraping vehicle surfaces and 
sampling soil for surface contamination. The PKhRMV is more’ specifically 
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designed for testing samples and is used mainly in the checking of food and 
water as well as equipment. The PPKhR operates on the same lines as the 
VPKhR except that it is designed for mounting in a vehicle. ‘The sensor is 
remoted to the outside of the special chemical recce vehicle and reaction 
is indicated on the vehicle control panel. Its heater and pump are 
electrically driven and it also incorporates a simple rad counter. Like 
the portable versions, it requires smoke filters, which must be changed 
frequently. Its particular vices are that it is rendered insensitive and 
therefore ineffective by moisture, dirt or dust, and it requires a regular 
daily change of the silica gel reagent container. In hot climates, the 
containers must be renewed hourly. All these series of detectors will 
register all known agents, but they are said by the Soviets to be slow to 
use effectively and it is difficult to change batteries and indicator tubes 
when wearing protective gloves. 


At formation (army) level, comprehensive field chemical laboratories, 
PKhL, are deployed permitting sophisticated analysis and experimentation to 
be carried out. These are usually trailer mounted box bodies fitted with 
collective protection. 


NBC Reconnaissance and Detection Equipment. 


Chemical recce vehicles (wheeled armoured and unarmoured and tracked 
armoured) are equipped with the GSP-11 signaller and PPKhR detectors, and 
carry maps, charts and graphs for calculating downwind drift and fall-out 
rates, supplies of formulated blanks for the standard reports, etc. The 
BRDM-2-rkh has gyro-navigation equipment. Vehicles are fitted with the 
KZO-l1 marker flag dispenser. These yellow flags marked "ZARAZHENO', 
(contaminated) can be fired into the ground by a blank charge detonated 
from inside the vehicle. Before firing, they can be fitted with a tab 
indicating type and intensity of contamination, and time of reading. Thus 
boundaries of contaminated areas can be marked without the crew having to 
leave the vehicle. Both vehicles carry stocks of the SKhT audio-visual 
rocket alarm. Because of its armour, the BRDM-2-rkh and tracked chemical 
recce vehicle give much greater protection, not only against conventional 
fire, but also against radiation. 


Each Soviet formation HQ has a RAST, a reckoning and analysis cell, 
staffed by chemical troops. This is a term of mathematically competent 
personnel operating from a box bodied vehicle well supplied with maps, talc 
boards and formalised paperwork. Their task is to aid commanders and staff 
to assess the effects of the enemy's use of weapons of mass destruction by 
plotting hazards, estimating the masking value of terrain, etc. They are 
supplied with dose rate calculators and gauges, graphs and the like to 
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assist their speedy calculations. They are in close touch with the 
meteorological service. 


Recent years have seen a significant increase in Soviet efforts to 
improve their meteorological reconnaissance. The importance of this is not 
restricted to NBC warfare. Accurate meteorological information is 
essential for accurate long range artillery fire, particularly for free 
flight missiles, and for shooting in hilly or mountainous terrain. The 
current Soviet aim is to increase the frequency of meteorological 
bulletins, their accuracy and reliability, and also to conduct 
meteorological sounding with greater secrecy. 
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Appendix 3 to Annex K 


INDIVIDUAL PROTECTIVE EQUIPMENT. 


(a) Respirators 


The standard service respirator is the ShM (Shlem—Maska), a soft 
rubber mask fitting over the whole head, connected to a waist-carried 
filter canister by a corrugated hose. A version with a membrane speaking 
element is issued to commanders and radio operators. This covers only the 
face. Both versions have individual eye pieces. A third version, the 
ShMs, has special smaller optically corrective eye pieces to enable wearers 
to operate weapons sights. The ShR head mask is a loose fitting mask for 
casualties with head wounds. 


All versions of the mask are effective against both chemical agents 
and radio-active particles, but the filters are too coarse to give 
protection against toxin particles. The masks are more restrictive, have 
poorer visibility, and are more uncomfortable to wear than the current 
British, US, Hungarian or Czech versions. They are also less resistant to 
damage. 


Light face masks are also issued to protect against the effect of 
smoke, and radio-active fall-out. These protect the eyes, nose and mouth 
with a light pad filter, and are not designed to be effective against 
chemical agents. Chemical troops (and also engineer troops), especially 
those laying smokescreens, are often equipped with the IP-46m oxygenating 
respirator. This is similar to a ShM, but the filter canister contains an 
element producing oxygen by chemical reaction. It has a life of 2 hours. 


(b) Isolating Respirators 


The IP-46 and IP-46M are being gradually replaced by the IP-4 and IP- 
5. 


The IP-4 protects respiratory organs, eyes and facial skin from all 
known contaminants. The IP-5 is an escape mask for tank crews stranded 
under water when schnorkelling, etc. It can also be used when working in a 
Situation where oxygen is lacking. 


CR-65 NATO UNCLASSIFTED 


NATO UNCLASSIFIED 


-682- 


The masks are very similar to the ones they replace. 


There are three main types of protective suit issued. The L-l light 
protective costume, which consists of trousers with boots, jacket with 
hood, and mittens; the OP-l all arms protective cape, which consists of 
individual boots/leggings, with a one piece hood/cape combination and 
gloves or mittens. The cape can be used as a poncho, overcoat or buttoned 
up aS a suit. The OP-l is the standard all arms protective garment, the L- 
1 is issued to recce personnel, chemical defence personnel, and anyone else 
for whom mobility is important and long wearing times likely. A heavy duty 
version of the L-l is issued to decontamination units because of the heavy 
wear they get. All suits are made from rubberized fabric and are aS a 
consequence very hot and uncomfortable to wear for long periods. The OP-l 
is not airtight. 
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Appendix 4 to Annex K 
COLLECTIVE PROTECTION EQUIPMENT. 


The Soviets are extending their employment of collective protection 
to cover not only HQ vehicles and complexes but AFVs, logistics vehicles 
and medical facilities. An early type of protective device, the PAZ or 
‘anti-atomic protection' was fitted to T-62 and late model 1-55 tanks. 
This is radiation detector/shock wave reactor which closes automatically 
optical sight covers and engine ventilators and warns the crew to shut down 
hatches. Modern Soviet AFVs, such as the BMP and BMD, self-propelled 
howitzers and the T-64 and T-72 have filters and internal over pressure to 
give protection against both chemical agents and fall-out. Similar 
equipment is fitted to new logistics vehicles and HO vehicles, and tents 
(such as the standard medical tents) can be equipped with filtered air 
supply and positive internal pressure. , 


A certain element of crew protection against nuclear radiation is 
provided by the design features of some armoured vehicles. For example, 
all Soviet tanks have their armour distributed more evenly over their total 
armoured surface than do Western tanks in current service, which tend to 
concentrate their armour on the rear and front sides. ‘Thus a tank crew is 
better protected from high intensity radiation and neutron streams from an 
air burst than is the crew of a Western tank. Whilst it cannot be claimed 
that this consideration has played a crucial part in Soviet tank design, it 
may well have been a minor influencing factor. Many Western experts 
believe that the latest Soviet tanks and APCs/BMPs are lined with a lead 
impregnated plastic foam to increase crew protection against high intensity 
radiation and neutron bombardment. Most recent Soviet articles do however 
Maintain that AFV crews are not effectively protected against the neutron 
Stream and initial penetrating radiation. Trends in other areas of 
military technology have had a spin off in NBC terms. For example, the 
almost complete mechanization of handling of ammunition and other supplies 
and the palletization of shells with protective polythene covers has made 
decontamination of stocks easier and handling much Simpler. The spread of 
pillow tanks for fuel storage and transportation has likewise made for ease 
of mechanical handling and ease of decontamination. The increase in troop 
transport available provides a great deal of protection for the individual 
and reduces the problems of personal decontamination for radio-active 
matter even when collective protection is not installed. 
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Appendix 5 to Annex K 
DECONTAMINATION EQUIPMENT AND AGENTS. 
(a) Personal Decontamination Kits 


All Soviet personnel carry the 1PP personal anti-chemical pack and/or 
1DP-S individual degassing and anti-chemical pack; the individual medical 
treatment pack; and a field dressing. The 1PP pack carried by the soldier 
contains: two small phials of decontaminant, one for use against nerve 
gasses, the other (Chloramine-B) against vesicants; four anti-smoke 
capsules (containing a dilute mixture of ethanol, chloroform, ether and 
ammonia); and gauze pads. In each AFV is carried the 1DPS-69, a cardboard 
box containing 10 1DP-l1 packets and 10 DPS-1 packets, sufficient to 
decontaminate between 5 and 10 personal weapons and 10 suit kits. 


The 1DP-1 individual degassing and anti-chemical pack is a disposable 
kit consisting of cotton wool swabs and an aluminium vessel of 200ml volume 
filled with a liquid decontaminant effective against agents in droplets or 
moisture form at between +500 and -350 temperatures. The personal weapon 
(AKM, AK-74) should be decontaminated with rags soaked in the solution, 
Starting at the barrel and working downwards, not forgetting the sling - a 
common error. The weapon is then dried and oiled well. One packet will 
suffice to cleanse an AK, two an RPK and three a PKM. 


The DPS-1 pack consists of a gauze bag dispensing an alumo-silica 
catalytic absorbent powder, sealed before use in a plastic bag. It is 
useful for decontaminating field uniform contaminated with soman vapour; in 
this instance the contents of the packet are simply sprinkled over the 
soldier's uniform by a colleague. Liquid contamination must be dealt with 
using 1DP liquid decontaminant. 


(b) Equipment Decontamination Kits 


Chemical troops carry supplies of larger kits for the partial 
decontamination of field guns, mortars and other large items of equipment. 
In event of a high risk of contamination, these kits are issued to crews 
for their use. The ADK (for field guns) and PM-DK (for heavy machine-guns, 
mortars and the like) both consist of various decontaminant solutions or 
powder, cotton wool, spatulas and brushes for application. 
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(c) Wash-down Decontamination Devices 


Tanks, SP guns, BMPs and tracked APCs all carry TDP 'Tank Degassing 
Devices' mounted on the vehicle. These resemble, in looks and in method of 
Operation, small fire extinguishers. They are in fact two-litre pressure 
bottles for use by the vehicle crews. On discharge, they spray a 
decontaminating agent at 8-l10kgs per sq cm pressure. ‘They are used at 20- 
20cm from the contaminated surface of the vehicle to give a partial wash- 
down. 


Chemical troops hold a variety of wash-down devices which are issued 
to vehicle or gun crews, or all arms soldiers for wash-down decontamination 
of weapons, vehicles, buildings and indeed any equipment. ‘These devices 
are also operated by the chemical troops themselves. The 1DK set is the 
Simplest device. It consists of a hand pump (or attachment for coupling to 
a vehicle compressor) and a hose and brush set. The device attaches to a 
Standard jerrycan which is filled with a decontaminating solution. ‘The RDP 
system is virtually identical except that it is attached to a purpose made 
tank. The DKV set operates on similar principles, but with a 30 litre 
cylindrical tank and two hose-brush attachments. It too operates from a 
vehicle compressor but cannot be powered by a hand pump. 


The DK-4 system is powered by a rotary pump attached to the exhaust 
system of a lorry or AFV. It too has a decontaminant reservoir and hose- 
brush sets but unlike the other systems mentioned above, it can be switched 
to produce a vacuum to suck up radio-active dust. 


AS a general rule, the crew of a lorry or AFV can_ thoroughly 
decontaminate their vehicle with 2 or 3 of the larger devices (DKV or DK—-4 ) 
in about 30-45 minutes. As 60-70 litres of decontaminant are needed to 
clean a tank thoroughly, the 78 DKV devices, for example, carried by the 
divisional chemical services could decontaminate at least two companies of 
tanks. 


(d) Mass Decontamination Devices 


Equipments in current use of chemical units are the DDA-53 lorry 
mounted decontamination shower unit; the AGV-3M vehicle mounted 
decontamination station; the ARS-12 and 14 vehicle mounted wash-down units 
and trailers; the TDP tractor drawn decontamination trailers: and the TMS- 
65 jet sprayer. 
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The DDA-53 consists of a boiler and two steam chambers mounted on a 
medium truck chassis (e.g. GAZ-63). The steam chambers can be used with 
or without a contaminant chemical to clean uniforms, weapons and equipment 
in the field. The boiler can also be attached to shower units erected in 
tents for decontamination of personnel. One vehicle can clean all _ the 
personal weapons or all the field uniforms or give showers to all personnel 
of a motor rifle company in about an hour in n summer conditions. In winter, 
the same treatment takes 1.5 hours. 


The AGV-3M complex consists of 4 medium trucks (ZIL-157-130); one 
equipped with a steam and hot air generator; two steam chambers; and the 
fourth, a cargo vehicle, carrying two tents, a pillow tank and sundry items 
of hose and equipment for erection of the complex. 


O 

The boiler vehicle provides superheated (200 C) steam to the steam 
chambers for the decontamination of clothes and equipment; hot water to a 
shower tent; and hot air to a drying tent at a rate of over 300 cubic 
metres per minute. The cargo vehicle also carries two simple boiling 
vessels for items which can be boiled. Decontaminating agents can be 
introduced into the steam and water if necessary. 


The complex can be erected or dismantled in less than two hours. In 
winter conditions, the complex could decontaminate personal clothing and 
equipment, and provide showers for an entire motor rifle battalion in about 
8 hours. Water for both the DDA and AGV equipments is most often supplied 
from PDB-5000 pillow tanks. 


The ARS-12 and ARS-14 vehicles consist of a large tank of 2,500 and 
2,700 litres volume respectively; mixing chambers for decontaminant 
additives (and in the case of the ARS-14 foam additives for fire-fighting) ; 
5 hose attachments and 8 hose-brush attachments. Water or decontaminant is 
pumped under high pressure to the hoses for radio-active wash-down, and 
under low pressure to the hose brushes for scrubbing off chemical 
contaminants. 


The vehicles carry enough liquid to decontaminate upto 25 tanks or 
APCs and over twice that number of field guns or similar equipment. They 
can also be used to spray roadway at the rate of 1 litre per square metre. 
The capacity of the ARS vehicles can be increased if they tow the T5-2, a 
tank of 1,600 litres capacity on a two axled trailer. 


Both the Polish and Czech Armies deploy a modified version of the ARS 
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vehicles which are equipped with water heaters for winter use. 


The TMS-65 machine consists of a Viktor Klimov 1-A turbo jet motor 
mounted on a URAL~-375 lorry (or on a 4 axled trailer) together with a 1,500 
litre tank for decontaminant. The TS-2 trailer tank can be attached to 
extend the decontaminant supply. Controlled by an operator who sits in an 
enclosed cab next to the rearward facing jet engine, the hot exhaust gasses 
of the jet engine decontaminate vehicles; a decontaminant solution can be 
added to the exhaust at a rate of 200 litres per minute producing a very 
effective intermittent spray of droplets. The engine can be run for 2 
hours on its 1,500 litre supply of fuel. 


Standard practice is to site 2 TMS vehicles on opposite sides of the 
road, staggered by 25 metres; vehicles pass at 2-3kph at 25m intervals 
between the 2 jets at a range of 5 metres where the gas or gas-droplet 
stream is 15 metres wide. Consequently the decontaminating stream plays on 
each side of the vehicle for 60-90 seconds. If a third, trailer mounted 
engine is available, it usually plays obliquely onto the front of the 
vehicle. 


Given an adequate supply of fuel and water, these equipments can 
decontaminate large numbers of AFVs very quickly with minimum effort. The 
main problems associated with this system are occasioned by the vehicle 
driver's difficulties in driving accurately through the intense heat and 
noise of the jet stream. 


The improved Czech version of this machine, the TZ-74 is virtually 
identical in principle and operation. It has an M-701-C500 jet engine on a 
TATRA-148-PPRI5-VNM 6x6 chassis, with a 5,000 litre tank for water and 
decontaminant and a 2,000 1 fuel tank. 


(e) Decontaminating Agents 


The Soviet Army uses a variety of chemicals, either Singly or in 
combination, for decontamination. The following are amongst those most 
frequently mentioned in the Soviet press for use with all decontamination 
devices. The heat alone of the TMS-65 exhaust destroys most chemical and 
biological contaminants, but a 3-5% solution of calcium hypochlorite 
increases the effectiveness of this system. 
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Single Formulae 


DIS-GK - 


DI-6 ss 


DI-2 - 


DI-1 = 


fs 
: 
{ 


3 parts calcium hypochlorite plus 
2 parts calcium hydroxide (1:20 in water) 


hexachloromelamine (1:20 with water) 


dichloramine (1:2 with water) 
monochloramine 


a powerful detergent in powder form 


hexachloromelamine 10% in dichloroethane 


monoethanolamine 5% sodium hydroxide 2% 
ammonia 20% (in water) 


all chemical and 
biological agents 


all chemical and 
biological agents 


vesicants 
vesicants 


radio-active 
contamination 


all chemical 
agents 


nerve agents (G) 


DR No 1 and No 2 and DTIS-GK are highly toxic and corrosive. DI-6 and 
DI-2 ignite spontaneously on contact with petrol and oil or other organic 
Dichloramine, solvent for most of the above agents is highly 


products. 
poisonous. 
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Only DI-1 is used on the skin. 
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ANNEX L 


UNCLASSIFIED 


AN EXAMPLE OF NORMS OF TRAINING. 


On the Surprise Command: 
‘Gases' (ShM mask) 

1. Hold breath. 

2. Close eyes. 

3. Put down personal weapon. 


4. Take off headgear. 


5. Take out gas mask. Hold by lower 
part of face piece in both hands, with 
large fingers inside remainder of 
fingers outside. 


6. Settle chin into lower part of face 
piece and with sharp upwards’ and 
backwards movement of hands pull mask 
onto face without creases and with eye- 
pieces in line with eyes. 


7. Straighten out wrinkles’ and 


distortions in mask. 


8. Breathe out deeply. 

9. Open eyes. 

10. Breathe in normally. 

ll. Replace headgear. 

12. Button up carrying case. 


13. Continue with task. 
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‘Put on Respirator' (1P4) 

1. Put down personal weapon. 
2. Take off headgear. 

3. Take out respirator. 

4. Put on partial mask over 
chin and nose and fasten the 
two non-elasticated ties around 
the appropriate parts of the 
head. 


5. Press the nose piece into 
the nose. 


6. Put on headgear. 


7. Unseal the respirator and 
put the cover into the carrying 
bag. 

8. Button up carrying case. 


9. Continue with task. 
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Mistakes reducing mask by 1 degree (i.e. reduces 'excellent' to 'good', 
etc.). 
Mask - on putting on mask, failure to hold breath or close eyes; failing to 
breathe out deeply when mask is on. 
- Getting wrinkles in face piece or getting corrugated tube kinked. 
Respirator — Failing to push nose piece up into nose. 


Mistakes resulting in a score of ‘unsatisfactory' 


Both - Getting such large wrinkles in face piece that the gas tight seal 
with the skin is not complete. 


- Failing to screw up the filter or connecting tube tightly. 


Time Norms. 


Excellent Good Satisfactory 
Mask 7 secs 8 secs 10 secs 
Respirator 11 secs 12 secs 14 secs 


Any longer time is automatically unsatisfactory. 
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ANNEX M 


SOVIET LOGISTICS VEHICLES AND TRAILERS. 


Cross Country Trucks. 
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2. Personnel, Goods and Load-Carrying Vehicles. 


1UAZ—69 }UAZ—469 !GAZ—-66 | ZIL-131 !URAL-375 ! 
14x4 'Ax4 lAx4 '6x6 16x6 
' i ! 


{ 
: Po — ! 
Load Capacity (tonnes) i - 62 | . 60 12 i (7-5 
t | ! ] | ! 
iTrailer Capacity (tonnes) ; . 80 | 85 12 16.7 ee 
t ] J i i t 
iCarrying Capacity (pers) 18 | 7 j2+12 3+24 13424 
] i ] t H | 
‘Range (km) 1520 1 475 | 700 1525 ‘600 
t | 1 ! 1 ' 

{ ' J i i 


3. Special Vehicles. 
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' (tracked| (tracked! (track- ! (trac—! (trac—! (trac—!} (track- 
ramph) jamph) jed amph);ked) jked) j;ked) {ed amph) 


I i ' ] ! ' 
’ i ! t | t ! 
; Load a! 12 12.5 13 13 "7-8 15 land (est) 
;Capacity | '10 water 
| (tonnes) | | | | | | 
3 ! ! } ee 
‘Trailer !2 1A (6.5 116 114 125 12 land (est) 
|Capacity | : '4A water 
| (tonnes) | | (est) 
! ! | ! arcane eee 
;Carrying ; 2+10 13+20 1'3+10 '2+20 12414 {!2+2- ‘upto 70 
Capcity | ! ! Po 
i(pers) | 
! ! ! ! PoE EY 
‘Range {400 '500 '500 1350 1350 '900 '300 
1 { j i ' I 1 1 
t (km) i 1 I t t I ! 
j t | ' } i 1 1 
I t ! i | i t 
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4. Trailers. 


a. Trailers. 


Vehicles Designation Trailer Designation 


GAZ—69 GAZ-704 
ZIL-131 GKB-83011 
URAL-375 SMZ-810 
KRAZ—255 MAZ-8925 
KAMAZ~—5320 GKB-8350 
MAZ-5335 MAZ—8378 
MAZ-537P ChMZAP-5208 


b. Articulated Semi-Trailers 


Vehicle Designation Trailer Designation 


KRAZ—255V MAZ—938 
MAZ—6422 MAZ.-9398 
MAZ—537 ChMZAP-990 
CR-65 NATO 
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Payload 


~o+ 
3+ 

4+ 

7+ 

8+ 
14.5+ 
40+ 


Payload 


13.5+ 
26.5+ 
52+ 
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Type 


cargo 
special 
cargo 
special 
cargo 
cargo 
transporter 


Type 


special 
cargo 
transporter 
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Figure 57. Local Security Measures for Units in thr Rear Area (Motor Rifle 
Battalion) 
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Key to Figure 57. 


A - Combat Reconnaissance Patrol of the battalion: section or platoon 
Strength and posted on the most probable axis of the greatest enemy 
ground threat. 


B - Outposts: each of section strength, dug-in with section BMP. 

C - Listening posts: 2 or 3 men in each. Would hope to observe recce- 
diversionary groups crossing open ground to reach battalion main 
platoon. | 

D - Vehicle patrols: moving on roads or tracks outside the main perimeter. 

E —- Duty platoon: quick-reaction counter-attack force. 

F — Paired patrol: 2 man sentry providing close-in security on the main 
perimeter or within sub-unit areas. | Each sub-unit (companies, 


artillery battalion and battalion rear services) provides its own 
"paired patrol". 
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